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MHNOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma Mo XMMHUU Ha YPOBHE CpEeIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «0O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHS
benepanbHOit o0Opa3oBaTeIbHOU POrpaMMbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DeepasbHOM TOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenoiaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeIbHBIX opraHusaiusax Poccuiickoi
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX TOJIO)KeHH «CTparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
Odenepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHHMAeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanust yuammuxcs 10-11 kmaccos.
W3yuenue mpeamera, pealn3yeMoe B YCIOBUAX JUDPEepeHIIMpPOBAHHOTO,
npoguiIbHOTO 00y4YeHHUs, TMPU3BAHO OOECIeunuTh 00IIe00pa3oBaTEIbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJanTaluy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKeE IS
IPOJIOJDKEHUST 00YUYeHHsI B OpraHu3aIusax Mpo¢ecCHOHATBLHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBIAECTCA OJHOU U3 MPUOPUTETHBIX TUCHIUTLINH.

B mnporpaMmvme mno XuMHHM Ha3HaueHUE TMpeaMera «XUMUS» TOIydaeT
MOAPOOHYI0  WHTEPNPETAlUI0 B  COOTBETCTBHM C  OCHOBOMOJATalONIUMHU
nonoxkerausimu ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIE€NIeH, COACp>KaHuUs,
pe3ynbTaToB OOydeHHs W TpeOOBaHWUN K YpPOBHIO TOJTOTOBKH BBHIITYCKHUKOB.
CBUAETENBCTBOM TOMY SBJSIIOTCS CIIEIYIOLIME BBIMONHSEMbIE MPOTpaMMON IO
XUMHH QYHKITUU:

o WHPOPMAINMOHHO-METOIUYECKAs, pean3alus KOTOpoi obecreunBaeT
MOJIyYEHUE TPEICTABICHUS O LENsAX, COAEpKaHUU, OOIIed cTpareruu
oOydeHwsI, BOCTIUTAHUS U PAa3BUTHUSI 00YUAIOMINUXCSl CPEACTBAMU MIPEAMETA,
U3y4aeMoOro B paMKaxX KOHKPETHOTO MPOQUIIS;



e OpraHU3allMOHHO-TIJIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ompeNiesieHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSI U TOCJIEI0BATEIHLHOCTH
M3YyUYeHUsI y4eOHOro maTepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OIEHKH O00pa30BaTENbHBIX JIOCTHKEHUNU OOyYarolmuxcs B
paMKax UWTOTOBOWM aTTecTaluu B (opMe eIUHOr0 TOCYAapCTBEHHOTO
AK3aMEHa MO0 XUMHUHU.

[Iporpamma a1t yrimy0iaEHHOTO U3YUCHUSI XUMUU

e YCTaHABJIMBAET WHBApPUAHTHOE MPEIMETHOE COJAECp)KaHHE, 0053aTeNIbHOE
JUIT U3Y4EeHHS] B paMKax OTIEIbHBIX mpoduiei, mpeaycmaTpuBaeT
pacripefielieHue Y CTPYKTypUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJIeprKaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e 1aéT NpUMEpPHOE pacrpeicieHue y4eOHOro BPEMEHH, PEKOMEHIYEeMOTO
JUISL U3YUYCHUS OTACITBHBIX TEM;

e TIpe/JIaraeT MPUMEPHYIO TIOCJICIOBATEIBHOCTh HM3YYEHUS Y4eOHOTO
Marepuajnga ¢ y4€TOM JIOTUKH TIOCTPOSHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e MaéT METOAMYECKYIO MHTEPIIPETAIMIO IeJel U 3a7a4 U3y4YeHUs IpeIMeTa
Ha yrayOJaE€HHOM ypOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IpPOrpaMMBbl CPEIIHETO oO1ero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, TPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TTO3HABATEIbHBIX  JCHCTBHM  0OyYaromerocs 10 OCBOCHHIO
coJiep KaHMs IpeIMeTa.

[lo Bcem Ha3BaHHBIM TO3UIUSAM B MpOrpamMMmMe MO XMMHH TPEIyCMOTpeHa
MPEEeMCTBEHHOCTh C OOy4eHHMEM XHUMHU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusa. 3a TmpeaeramMyd YCTAaHOBJICHHOW MPOTpaMMON 1O  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHON) COCTABJISIONIEH COJEp)KaHUA y4eOHOTO MpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTABIISIOIICH,
KOTOpasi JIOJbKHA OMpPEAENsThCS B COOTBETCTBUM C HAIPaBICHUEM KOHKPETHOTO
npoduis 00ydeHusl.

B cootBeTcTBUM ¢ KOHuenTyalbHbiIMH TonoxeHusmu Proc COO o
Ha3HAUYCHUHU TIPEeIMETOB 0a30BOr0 M yriyOJIEHHOTO YpOBHEM B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyYEeHHSI Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUS
XUMHUSL HAa YpPOBHE VYIIyOJIEHHOTO UW3Y4YEHHs] HampaBiI€H Ha peaau3aluio



MPEEMCTBEHHOCTH C  MOCJHEAYIOUMM  3TalnoM  MOJYYEHUS  XMUMHUYECKOrO
oOpa3oBaHUsT B paMKaX M3Yy4YEHUS CIHEHHUAIBHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPraHHU3alUsAX CPEJHEro Mpo(eccuoHaIbHOro
oOpa3zoBanusa. B 3Toil cBs3uM wu3yueHue mnpeameTa «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U  yrayOJeHue TEeOpeTUYEeCKOH U
MPAKTUYECKON MOJTOTOBKH OOYYAIOUIUXCS, BHIOPABIINX ONpeaeaEHHbIN MPoduiib
oOy4eHHUsl, B TOM YHCIIE C IEPCIEKTUBOM MOCIEIYIOMIEr0 NOJYYEHHUS] XMMHUYECKOTO
oOpa3oBaHus B Opranu3aiusax npodeccruonansHoro oopasoanusi. Hapsany ¢ atum,
B cBere TpeboBanuit OI'OC COO Kk miuaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
denepanbHOil 00pa3oBaTeNbHON MpOrpaMMbl CpeAHero o61uero o0pa3oBaHUS
U3ydYeHHe TMpeaMeTa «XUMHUS» OpPHUEHTHUPOBAHO TAaKXKe Ha pElIeHHe 3a/1ay
BOCIIMTAHUS M COLMAJIBHOTO pa3BUTUS OOydaromuxcs, Ha (GOpMHUpPOBAHUE y HHUX
OOLIEMHTEINIEKTYaIbHBIX YMEHUW, YMEHUM pallMOHaIN3alud y4eOHOro Tpyla H
000OIIEHHBIX  CHOCOOOB  JICSITEIBHOCTH, HWMEIONIUX  MEXKIUCIUTIIIMHAPHBIH,
HaAJIIPEAMETHBIN XapaKTep.

CocraBasiomuMu npeameTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3yUeHHUS
ABIAIOTCS  YriyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckass xumusi». [Ipu onpeneneHun Moaxoq0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliid COJAEpXKaHUA STUX KYypCOB B NpOrpaMMe MO XHMHUU 32 OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o pazauuumsax 0a3oBOro M yriyoJIEHHOTO
ypOBHEHN M3YyUYEHUs MPEAMETA.

OcHoBY copaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpraHu4eckasi XHMHUS» COCTaBISIET COBOKYIMHOCTh TMPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3YyUEHHs MpeIMeTa. JTa CUCTEMaA
3HAHMM TOJy4YaeT OMNpeNeEHHOE TEOPETHYECKOE JIOMOJIHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIHH 00BEM  (PaKTOJIOTHUECKOTO
Marepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAYMTEIBHOTO yBEIWYEHUs OObEMAa 3HAHWK O XUMHUYECKUX
AJIEMEHTAaX W CBOMCTBaX MX COCIWHEHUU HA OCHOBE PACUIUPECHHS W YIIyOJIeHUs
MPEACTAaBICHUA O CTPOCHHUM BEIIECTBA, XUMHYECKON CBSI3M U 3aKOHOMEPHOCTAX
MPOTEKAHMS PEaKlHii, pacCMaTPUBAEMbIX C TOUKHU 3PECHHS] XUMUUYECKOU KUHETUKHU
U TepMOAWHAMUKU. M3ydeHue mnepuoauueckoro 3akoHa u llepuoanueckoi
CUCTEMbl  XMUMHUYECKHX  3JIEMEHTOB O0asupyeTcsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUIX O CTPOCHUU aToMa. XMMHUYECKasl CBA3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPTreTUICCKUX U3MEHEHUN mpu e€ 00pa3oBaHUU H
pa3pylIeHnr, a TakKe C TOYKU 3pEHUs] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue



TUIIOB ~ peakuumid  JomojHsercs  (opMUpPOBaHMEM  MpEACTaBiIeHUH 00
ANEKTPOXUMHUYECKHUX IPOLIECCAX U IEKTPOJIN3E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMUU NpPU PACCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH
COEIMHEHUH ynemnsieTcs 0co00e BHUMaHUE BompocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUN.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJAEpPNKAaHUE KypCOB XHMHHU
yriayOia€HHOrO ypOBHS U3yYEHHUS ISl KJIIACCOB OMPEAEIEHHOTO NMPoQuiis (rJIaBHbIM
o0pa3oM Ha HUX CTPYKTYypy M XapakTep JOMOJIHEHHH K oOmei cucreme
IpEeMETHBIX 3HAHUN) OKA3bIBAIOT BIUSHHUE CMEXHBIE TIpeaMeThl. Tak, Hampumep,
B COJICp’)KaHUM TPEIMETa JJIsi KJIACCOB XMMHUKO-(PU3UYECKOro Nnpodusis 00JbIIoe
3HaueHue OyayT UMETh AJIEMEHThl yueOHOTO MaTepuana nmo oomei xumuu. [Ipu
U3yYeHUHM TpelMeTa B JaHHOM Clyyae akIeHT OyJeT caenaH Ha OOUIHOCTb
METOJIOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPU B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIKYyJisipHasi Teopusi B (U3MKE), 3aKOHBI COXPAHECHMS
MacCchl U DHEPIrUM, 3aKOHBl TEPMOJMHAMHUKH, DJIEKTPOJIM3a, MPEACTABICHUS O
CTPOECHHMH BEUIECTB U JIPYTOE.

B TO xe BpeMs B COAEpKAHUM TMpeaMeTa [l KJIacCOB XHWMHKO-
Oounonornyeckoro nmpoduiis OoNbIIUKA yAENbHBIA Bec OyleT UMETh OpraHuyYecKas
xumusi. B 3TOM  cioydae mpemocTaBIsieTCss  BO3MOXHOCTH  JUJIsi  OoJee
OOCTOSITENIBHOTO ~ PACCMOTPEHUS  XMMHUYECKOW  OpraHu3allud  KJIETKHM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJIAT, K MpPUMEPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JHUMUABL, OEJIKH, YIJIEBOAbl, HYKICHHOBBIC
KUCJIOTBI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX IPEIICTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIYyKaT OCHOBOM HJi1 H3yYEHHS
CYILTHOCTH TMPOIeCCOB (POTOCUHTE3A, IBIXaHMUs], TUIIIEBAPEHUS.

B mmane ¢dopmupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIIeHAyYHBIX METOJIOB TIO3HAHUS U OMBITa MTPAKTUIECKOTO MPUMEHEHUS HAYIHBIX
3HAHWA HM3yYEeHHE TpeaMera «XuUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEKIIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEAMETaMH, BXOIAIIMMH B COCTaB
npeaMeTHbix obnactell «EcTecTBeHHO-HaydHbIe MNpeaMeTbl», «MaTeMaTtuka u
uHdopmaTrka» u «Pycckuil sI3bIK U TUTEpATYpay.

[Ipu wu3ydeHun ydeOHOro mnpeamera «XHUMHS» Ha YIIyOJIEHHOM YpOBHE
TaKXke, Kak Ha YpOBHE OCHOBHOTO M CpeAHero obimiero oOpa3oBaHus (Ha 6a30BOM
YpOBHE), 3aJa4yeil NEePBOCTENICHHON 3HAUYMMOCTH SIBISIeTCSl (POPMHpPOBAHUE OCHOB
HAayKM XHUMHU KakKk o00JacTH COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTUYECKOU
JNEATENBHOCTY YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJBTYphI. Pemenne



TOW 3aJauyd Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHHUS IMpeAMeTa Mpearnoiaraet
peaM3alnIo TAKUX LEJIEH, KaK:

dbopMupoBaHuEe TMPEJCTABICHUN: O MaTEepUaIbLHOM €JAUHCTBE MUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBICHUI NPUPOJIBI, O MECTE XUMUU B
CHUCTEME €eCTECTBEHHBIX HayK U e€ Bedylled pojiu B oOecredeHUuu
YCTOMYMBOTO  pPa3BUTHUSL  4YEJIOBEUECTBA: B  pPEIICHUU  IpolJeM
AKOJIOTUYECKOM, HHEPreTUYeCKOM M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JJaHUH HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecrnieyeHun PaIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUPOBAHUU
MHUPOBO33PECHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TAKXKE IKOJOTHUUECKHU
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 37I0POBbIO U MPUPOJTHON Cpeie;
OCBOCHHME CHCTEMBbl 3HAHUM, JIC)KAIIMX B OCHOBE XHMMHWUYCCKOM
COCTaBJISIIOIIECH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: QYHIaMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUUA XUMHH, COBPEMEHHBIX MPEACTaBICHUN O
CTPOCHHMU BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKiuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 00mux
Hay4YHBIX IPUHIMUIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y 00yJarommnxcs OCO3HAHHOTO ITIOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHMK 711 OOBSICHEHUS
KITFOUEBBIX MJIEH M TPOOJEeM COBPEMEHHOM XHUMHH, IS OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPAMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C ITO3UIIMI DKOJOTUYECKON 0€30IIaCHOCTH MMOCIIEICTBUIA
OBITOBOM M TPOM3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKa, CBSA3aHHOW C
XUMHUYECKMM  TPOU3BOJICTBOM, HCIIOJB30BAHHMEM M  IepepaboOTKOM
BCILICCTB;

yrayOJIeHHEe  TIPEACTaBICHMA O  HAy4YHBIX  METOJax  ITO3HaHWI,
HEOOXOAUMBIX ISl TPUOOPETCHUS YMEHUHW OPHUECHTHPOBATHCSI B MHUPE
BEIICCTB U OOBICHEHUS XHMHUYECKUX SBJICHHH, HMCIOIUX MECTO B
MPUPO/IC, B MPAKTUYECKOH JICATEIIBHOCTH U MOBCEIHEBHOMN KU3HHU.

B mrane peanuzanuu NEpBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAOIINX
(GYHKITUH TIEIIOCTHOW CHUCTEMBI CpPEIHETO OO0IIero o0pa3oBaHUsS MPU U3YYCHHUH
npeaMera «XuMHUS» Ha YIIYOJIEHHOM  YPOBHE OCOOYIO  aKTyallbHOCTh
MPUOOPETAIOT TaKWe eI U 3a7a9d, KaK:



e BOCIUTAaHUE YOEXKAEHHOCTH B [O3HABAEMOCTH SBJICHUN MPUPOJIBHI,
YBaXEHUSI K TMPOIECCY TBOpUECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIIAJIHBIX MCCIEAOBAaHUNM B XUMHUU, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBAIMM K OOYYECHHIO M TIO3HAHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJIKO U CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX
criocoOHOCTEM oOyuarmuxcs, (GopMHpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOpPAa30BAaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHOMW MPo¢eCCUOHATHON U OOIIECTBEHHOUW JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U TOTPeOHOCTH B
310pOBOM 00pa3e KU3HH;

e (opMUpOBaHHE YMEHHI M HABBIKOB Pa3yMHOTO MPHUPOJIONOIL30BAHUS,
Pa3BUTHE IKOJIOTHIECKON KYJIbTYPhl, TPHUOOPETEHHUE OIbITA OOIIECTBEHHO-
MIOJIE3HOM SKOJIOTMYECKOU AEATETBHOCTH.

OO6mee 9MCIO 4acoB, MPEAYCMOTPEHHBIX JUISI U3YYCHUS XUMUM HA YIITyOJIEHHOM
YpOBHE cpelHero obmiero odpaszoBaHusi, coctarisieT 204 vacoB: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B Heemo).

COJEPXAHUE OBYUYEHUA
10 KITIACC

OPI'AHUYECKASA XUMUSA

TeopeTrnyeckne 0CHOBbI OPraHUYeCKON XUMMH.

[Ipenmer W  3HAYEeHHWE  OPraHUYECKOW  XHWMHUH, [MPEICTABICHHE O
MHOT000pa3uy OPraHUuYECKUX COCTUHEHUI.

DONEKTpOHHOE CTPOCHHME AaTOMa YIVIEpOJAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS. BajleHTHbIE BO3MOYKHOCTHM aTOMa yrjepoaa. XHUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUAX. [HWMbl THOpWUAW3AMH AaTOMHBIX OpOuTaNeH
yriepoaa. Mexann3mMbl 00pa3oBaHUsl KOBAJIEHTHOW CBsI3M (OOMEHHBIN U JIOHOPHO-
aKIENTOpHBIN). THUNBI TEepeKpbIBaHUS AaTOMHBIX OpOWTANC, G- W T-CBS3W.
OpnunHapHasi, 1BOHAas M TpoitHast cBsi3b. CrocoObI pa3pbiBa CBSA3EH B MOJEKYyIax



oprannueckux BeniecTB. [loHsaTHe 0 CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpoduIe.

Teopuss cTpoeHuss oOpraHnyeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEJICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeNMHEHUU. MonekynsipHble W  CTPYKTypHbIE  (OPMYIIBL.
CtpyktypHbie (OpPMYJIBI  pa3IUYHBIX BUJIOB: pa3BEPHYyTas, COKpaIl¢HHAS,
ckenetHad. WM3omepua. Buasl u3omepuu: CTPyKTypHasi, NPOCTPAHCTBEHHAS.
OnekTpoHHbIe d()PEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
U Me30MepHbBINA 3D PEKTHI).

[IpencraBnenne o kiaccupukaluu OpraHuvecKkux BemecTB. [loHsTHe o0
dbyHKMOHaNBHOU Tpymie. 'omonorus. 'omonoruueckue psaapl. CucteMaruueckas
HoMeHKIatypa opranuudeckux coenuneHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OT/CJIBHBIX MPEACTABUTEICH.

OcobenHocTH W KiacCU(UKAIMUS OPraHUYECKUX peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJILHBIE PEAKIIUN B OPTAHUYECKON XUMHUM.

DKCMEPUMEHTAIbHBIE METOJbl H3YyUYE€HHUSI BEHIECTB M MX MPEBpPAICHUN:
O3HAaKOMJICHHE C O0pa3laMyd OpPraHMYeCKHX BEIIeCTB M MaTepuallaMM Ha HUX
OCHOBE, OIBITBI MO MPEBPAIICHUI0 OPraHMYECKWX BEIIECTB MpPHU HArpeBaHUU
(nnaBneHue, OOyrIWBaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJIENEH MOJEKYI
OpraHWYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. 'omonmoruueckuii psijy ankaHoB, o01ias ¢popMyia, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, Sp°-
rudpuan3anys aTOMHBIX OpOHWTAIed yriaepona, G-CBsA3b. DU3MYECKHUE CBOMCTBA
aJIKaHOB.

XHWMHUYECKHE CBOMCTBA AaJKaHOB: PEAKUHMHM 3aMEIICHUs, W30MEPU3alINH,
NETUIPUPOBAaHUS, LIUKINW3ALNK, IUPOJIN3a, KPEKUHIa, ropeHus. lIpeacrasienue o
MEXaHU3ME PEAKUUN PAIUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B npupone. CriocoObl MOTYYEHUS] M1 TPUMEHEHHUE AJIKAHOB.

[Huknoankanel. O0mas dhopmysna, HOMEHKIATypa u u3omepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajblX (LUKIONPONaH, LHUKIOOyTaH) U
OOBIYHBIX (IMKJIOMCHTAH, IMUKJIOTEKCAaH) MHUKJIOATKaHOB. CIOCOOBI MOTydeHUS |
MMPUMEHEHHE UKIOAIKAHOB.

Ankensl. ['oMmonorndeckuii psii anKkeHoB, oOmmas (GopMyiia, HOMEHKIIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl —alKEHOB, Sp*-
ruOpuau3anus aTOMHBIX opOuTaneit yriepoma, o- u Tm-cBsi3u. CTpyKTypHas H



reomeTpuueckas (UHC-TpaHc-) wu3omepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUUYECKHE CBOWMCTBA: PEAKLIUM MPUCOCIAUHEHHUS, 3aMEIICHUS B O-IIOJOKECHUE
IIpU [BOMHOM CBA3M, MOJUMEpHU3aUMU U okucieHus. IlpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ajkagueHoB (CONPsHKEHHBIC, U30JIUPOBaHHBIE,
Kymynuposarnusie). OCOOEHHOCTH AJIEKTPOHHOI'O CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- m 1,4-npucoenunenue. Ilonumepusanus
conpsKEHHBIX TUEeHOB. CriocoObI MOTYyYEHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunbl. ['oMonoruueckuii psii amkuHOB, 001ast hopmysia, HOMEHKIATypa U
U30MEpUsA. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKHUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusznueckue CBOMCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHMS,  JUMEPHU3AIUMU U
TpuMepH3alnu, OKucieHua. KucioTHble CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOUMHYIO CBsI3b. KauecTBeHHBIE peakiK Ha TPOMHYIO CBI3b. CIOCOOBI OJTydEHUS
U TIPUMEHEHHE aJTKUHOB.

ApoMaTH4ecKue yrieBoaopo bl (apeHsbl). ['OMOJOTMYECKUIl PsiJ apeHOB,
oOmast opmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH3o0yia. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIUU 3aMelIeHUs] B O€H30JbHOM KOJIBIIE U
YIJI€BOJOPOJHOM pAJMKaJE, pPEaKUUu NPUCOCIUHEHUS, OKHCIEHUE TOMOJIOTOB
Ooenzona. IlpenacraBneHue o0 OPUEHTHUPYIOIIEM JICHCTBUU 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaJKWIBHBIX PaJUKaIOB, KapOOKCHIBHOM,
THAPOKCUIIBHOM, aMHUHO- M HHUTPOTPYIIBI, aTOMOB TajloreHoB. OcoOGeHHOCTH
XUMHYECKUX CBOMCTB ctupodia. [lomumepusanus ctupona. CrocoObl MOMydeHUs U
OPUMEHEHHE apOMATHYECKUX YTIEBOJOPOIOB.

[Tpuponnsiii Ta3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennsiii yronas u mpoaykTel ero nepepadorku. Crocobsl nepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TEPMHUYECKHUH, KAaTAIUTUYECKUii), PUDOPMHUHT, MTHPOIH3.
[IponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eHeTnueckas CBs3b MEXKY Pa3IMYHBIMU KJIACCAMU YTIIEBOAOPOOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHUsI TajJoreHa Ha TUAPOKCOTPYyHIly, HUTPOTPYINy, LHAHOTPYMIY,
aMuHOrpymmy. JledcTBue Ha TaJOreHNPOU3BOJHBIE BOAHOTO MW CIHPTOBOrO
pactBopa mi€nouyn. B3aumonencTBHE NUTAION€HAIIKAHOB C MAarHue€M WM IIMHKOM.
ITonsTHE 0 METAJUIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonp3oBanue



raJlOreHIPOU3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEPUMEHTAJIbHBIE METOJbl M3yYEHMs] BEIIECTB W MX MPEBpallCHUN:
n3yueHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KaU€CTBEHHBIX
peakuuii YriieBOJOpOJOB pa3IUYHBIX KiaccoB (oOeciBedrMBaHWE OpPOMHOW MU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBHE alleTUJIIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriepoga W BOJOpPOAAa B OPraHMYECKHX BEIIECTBAaX, IOJIYYEHUE OTUICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE c Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3llaMM IUIACTMAcC, KaydyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJEKYII
YII€BOA0POJIOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOAOPO/IOB.

Kuciaopoaconep:xaime opranuieckue coenHeHHs.

[IpenenvHbie omHOAaTOMHBIE CcnUpThl. CTpoeHue MoJeKyn (Ha mpumepe
MEeTaHoJla M JTaHona). ['omosoruueckuii psn, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa U kiaccuukanus. Dusnueckue CBONCTBA  MPEACIIbHBIX
OJIHOATOMHBIX CHHUPTOB. BomopoaHbie CBsSI3M MeEXAY MOJIEKYJIaMU CIHUPTOB.
XHUMHUYECKHE CBOWCTBA: peaKIMu 3aMEIIeHUs, JeTrujpaTallid, OKHUCJICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMHM W  HEOPraHMYECKMMH  KHUCJIOTAMH.
KauecTBeHHas peakiys Ha OJHOATOMHBIE CIUPTHI. [lelicTBHE ATaHONa U METaHOJa
Ha opraHu3M uesnoBeka. CrnocoObl MOJyYeHHs U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — STUWIEHIVIMKOIb WM TIHIEpUH. DU3NUECKUE U
XUMUYECKHE CBOWCTBA: PEaKUMU 3aMEIICHUS, B3aUMOJIECTBUE C OPTraHUYECKUMHU
U HEOPraHWYECKHMMHM KHUCJIOTaMHU, KA4eCTBEHHAs pEakiusi Ha MHOIOaTOMHbBIE
cupthl. [lpencraBnenne o MeXaHW3ME pPeaklUid HYKICOPWIHHOTO 3aMeIIeHUs.
JlelictBe Ha opraHu3M 4enoBeka. (CrnocoObl TMOTy4eHHs] W TNPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSAHUE THAPOKCOTPYIIBl H
oensonbpHOrO sifpa. dusmueckue cpoiicTBa (eHona. OCOOCHHOCTH XMMHYECKUX
cBoiicTB (enona. KauecTBeHHble peaknmu Ha ¢eHosl. TokcmuHOCTH (eHora.
Crioco6b1 monydenus u npumenenue henona. denondopmanbaeruanas cMoma.

KapOonubHbIE COETMHEHUSI — ANTBJIETHIBI U KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOW TPyNMbl. ['OMONOTHYEeCKUe PSAbl albJETHI0B M KETOHOB, 0OIIas
dopmyma, m3omepusi U HOMEHKIAaTypa. DPuU3NyUecKue CBONCTBA albJCTHIOB H



KETOHOB.  XMMHMYECKHE  CBOWMCTBA  albJETUIOB W  KETOHOB:  PEaKIUU
npucoenruHeHus. OKUCIEHUE ANIbAETU0B, KAUECTBEHHBIE PEAKIIMN HA AJIbJACTHUBI.
Cnoco0bI moTy4eHUs! U MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIIOT. M3oMepus u HoMeHkIaTypa. duznueckue CBOMCTBa
OJTHOOCHOBHBIX MPENENbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MoOJIeKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIluU, PEaAKIMU C Y4YacTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [loHSATHE O MNPOU3BOIAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCJIOT.
OCoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MAJIbMUTHHOBAs, OJICUHOBAS, .JUHOJIEBAs,
JUHONIeH08as KUCIOThl. CIOCOOBI IOJIyYEHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas (opMyna, u3oMepus H
HOMEHKJaTypa. PU3MUYECKHEe W XUMHUYECKHE CBOWCTBA: THUJIPOJIU3 B KHUCIOW U
IEIIOYHOU CpeIE.

Kupswl. Ctpoenue, pusznueckue 1 XUMHIECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KHUCIION U 1mIesIouHoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAITUX OCTATKU
HENPEACIBbHBIX )KUPHBIX KACIOT. JKUpPBI B IpUpOAE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakTepucTHKa yrieBojoB. Knaccudukamnus yrieBoaos (MOHO-, -
U Toiimcaxapuabl). MoHoOcaxapuasl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcuprdo3za. duznueckue CBOMCTBA M HaxoXJeHue B npupoje. dorocunrtes.
XUMHYECKUE CBOMCTBA TJIIOKO3bI: PEAKIIMHA C YYACTUEM CIIUPTOBBIX U aJIbICTUIHOU
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHHe. [IprMeHeHHue TIIFOKO3bI, €6
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuael: caxapo3a, MajibTO3a U
JakTo3a. BoccranapinuBaronye 1 HEBOCCTAHABIMBAIONIIUE THCaxapuabl. [ mapoins
nucaxapunioB. Haxoxaenue B pupojsie U npuMmenenue. [lonucaxapuapl: kpaxman,
IJIMKOTeH W 1euttofio3a. CTpoeHHEe MAaKpOMOJEKYJ Kpaxmaya, TIJIMKOTeHa W
HeJUTI003bl.  DU3MYECKHE CBOMCTBA Kpaxmalia MW IEUII0JI03bl. XHUMHUYECKHUE
CBOMCTBa KpaxMaya: THAPOJIM3, KAYECTBEHHAs PEaKUHsl C HMOJO0OM. XHUMHUYECKHUE
CBOMCTBA IEJUIIONIO3BI: THIPOIU3, TOodydeHrue 3(UpoB 1eiatono3sl. [loHstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTANIbHBIE METOJIbl H3YYEHHMS BEIIECTB M HX IPEBPAICHUM:
PaCTBOPUMOCTH PA3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOJACHUCTBHUE 3TAHOJIA C HATPUEM,



OKHUCJIEHUE ATUJIIOBOI'O CIIMPTa B AJbJIETH] HA PACKaJ€HHOM MEIHOW NIPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHUPTA JUXPOMATOM Kayivsl (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC pPEAKIMH Ha aibJACTUlIbl (C TUIPOKCUIIOM
muammuHcepeopa(l) u  runpoxcumom  memu(ll)), peakums raunepuHa €
ruapokcuom Meau(Il), xumuueckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcugom menu(ll), BzaumoneicTBue
Kpaxmajia ¢ MOJAOM, PEIICHUE SKCIEPUMEHTAIbHBIX 33Ja4 no teMaM «ChupTel u
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coeIMHeHunsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKue W apoOMaTHYECKUE, TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moJiekys, obmas ¢opmysia, U30MEpHsi, HOMEHKIaTypa U (hU3NYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMHUHOB C a30THUCTOM KHUCJIOTOM.
Conu aNKuIaMMOHUS.

AHWIMH — TIPEJICTaBUTENIb aMUHOB apoMarudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIIMSTHUE TPYIIT aTOMOB B MOJIEKYyJe aHmwiHA. OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHMiWHA. KayecTBeHHbIEe peakiuu Ha aHWwiuH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amMuHOB. [lonydyeHuwe aHWIMHA U3
HUTPOOECH30IA.

AmMuHokucnoTel. Homenknarypa u nuzomepusi. OTaesbHble TPEACTABUTENH OL-
AMHMHOKHCJIOT:  TJIMLUH, ajaHuH. @Pu3nueckue CBOMCTBA  aMUHOKMCIIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpPHBIX  OPraHUYECKUX
COCIMHEHUN, peaKIys TMOJUKOHICHCAIIMKN, OOpa30BaHUWE TMENTHIHON CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kak npuponHsle nonuMmepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOICTBA OEIKOB: TUIPOJIM3, ACHATYypallus,
KaueCTBEHHbIE PEAKIINU Ha OCJIKU.

DOKCIEpUMEHTAIIbHBIE METOJbl M3YyYEHHs] BEUIECTB W HMX MPEBpAlICHUN:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIEPUMEHTANbHBIX 3ajJad [0 TeMaM
«A3oTconepxamme OpraHuYEeCKUe COEZIMHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOIeKYJISAPHbIE COCIMHEHUS.

OCHOBHbBIE MOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJICKYISIpHAS



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. Ilmactmacchl (TOMUATUIICH, TOJUMPONUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJUMETUIMETAKpWiIaT, TMOoJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DJIaCTOMEPHI: HaTypaJbHBIH KayuyK, CHUHTETUYECKHE Kay4dyKHu
(OyTamreHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAILHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasiiaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJbl M3yUYCHMsI BEIIECTB W MX IPEBpaIlCHUN:
03HAKOMJICHHE C 00pa3liaMy MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcC,
Kay4yKOB, pCIICHHE DSKCIIEPUMEHTANIBHBIX 3a1ady mno TeMe «Pacro3HaBaHue
MJIACTMAcC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxnenue wmoiekynsipHor (OpMysbl OpPraHMYECKOr0 COCIMHEHHUS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OpPraHUYECKOTO COEAUHEHUsT Mo wmacce (00bEMy)
NPOJYKTOB CTOpaHMs, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MTPOIYKTOB
peakluud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIOCOOOB
NOJIyYEHUsI, ONPEAEIICHUE JOJIM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETUUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MeXIpeIMETHBIX CBSA3EH MPU U3YUYCHUH OPraHUYECKOW XMMHUHU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHSATUM, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccudukamus, HaOI0eHne, H3MEpeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
OPHEPTreTUYECKUN ypPOBEHBb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCThb, SHEPIus,
Macca.



buonorusi: kierka, opraHu3M, JKOcuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOXKEHUE,
(doTtocuHTE3, IbIXaHHE, OEJIKW, YIIEBOAbL, >KUPbI, HYKJICUHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadusi: nose3Hble HCKOMIAEMBbIE, TOILIUBO.

TexHonmorusi: MHUIIEBBIE TMPOAYKTHl, OCHOBHI PAIMOHATIBHOTO THTaHUS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX siAep. XUMHUYECKUil anemeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XUMHIECKUX AIEMEHTOB (S-, P-,
d-, f-anmementsr). PacmpeneneHue 2JIEKTPOHOB MO AaTOMHBIM  OpPOUTAISAM.
DNeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO IMEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JICKTPOHHBIC KOH(UTYpAIIUUd HOHOB.
DIIEKTPOOTPUIIATEIHBHOCTb.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBs3b MEepUOJUUECKOTO 3akoHa U [lepuoanueckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX HMHU
OPOCTBIX W CJHOXHBIX BEIIECTB IO TIpylmaM MW [epuojaM. 3HAYCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMuueckass CBsI3b. BHIBI XHMHYECKON CBS3M: KOBaJICHTHas, HMOHHasi,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUS KOBaJCHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [1oJIsIpHOCT, HAIIPaBICHHOCTD U
HACBIIIAEMOCTh KOBaJEHTHOM CBs3u. KparHeie cBs3u. BomgopoaHas CBs3b.
MexXMOoNeKyIIIpHbIE B3AUMOIACUCTBHUS.

BaneHTHOCT, W BaJICHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAUHECHUH
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHEeHUsAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMIIJIEKCOOOpa30oBaTeNb, JIMTaHAbl. 3HAYEHHE KOMIUICKCHBIX COCJIMHCHMUIA.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.



BemectBa  MONEKYISIpHOTO W HEMOJEKYJISAPHOTO  CTPOEHUSA. UMb
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatue o nucnepcHeix cucremax. Mctunubie pactBopsl. lIpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIpAXEHUS KOHIEHTPALlMM PacTBOPOB:
MaccoBasi J0JIisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccuduxanys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHAIIbHBIC
Ha3BaHMS OTJEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxaiys XuMUYeCKUX peakiuii B HEOPraHWYECKOW W OpraHUYECKOM
XUMUM. 3aKOH COXPAaHEHMsS] MacChl BEIIECTB; 3aKOH COXPAHEHUS M TMPEBPAILCHU S
SHEPIUM MPU XUMUYECKUX peakiusix. TermoBbie d3h(PEKThl XUMUYECKUX PEaAKIUH.
TepMoOXuMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKOW peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMUHbBIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble 1 HeoOpaTUMbIE peaKIui. XUMUYecKoe paBHOBecre. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsi. DaKTOphI, BIMSIOINIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

Onekrponutnyeckas auccouuanus. CuiibHble U cialOble 3JIEKTPOJIUTHI.
Crenenp auccounuannu. Cpena BOJIHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpasibHaf,
nienouHasi. Bomopoansiii nokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
Okucnutelnb W BOCCTAaHOBUTENb. IIpomecchl OKHCIEHUSS U BOCCTAaHOBJICHUSI.
Baxneimme OKHCIMTENIM W BOCCTAHOBUTENIW. MeEToHI 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl M3YyYEHHs] BEUIECTB W HMX MPEBpalICHUN:
pa3oKEHUE MEPOKCHAA BOJOPOAAa B MNPUCYTCTBUM KaTallU3aTOpa, MOJIEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEJCHUE PEAKIIUA HOHHOTO 0OMEHA, ONpeIeTICHUE
Cpeapl PacTBOPOB C MOMOIIBIO HHIWKATOPOB, U3YYEHHE BIIMSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM PpEAKIMU H TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckor cuUCTEME  XMMHYECKHX
anemenToB /.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3HUECKHe



CBOMCTBa HEMETAIJIOB. AJUJIOTPOMNHUSI HEMETAIJIOB (Ha MpUMEpPE KHUCIOPOJIa, CEPHI,
docdopa u yriaepoja).

Bonopon. Ilonmydyenue, ¢gusnueckue M XUMHYECKHE CBOWCTBA: PEAKIUU C
METaJJlaMd M  HEMETaUlaMH, BOCCTAHOBUTEJbHBIE CBOWCTBA. | WUAPUIBL
TomnuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupoje, crocoObl mofydeHus, (GU3UYECKUE U
XUMUYECKHE CBOMCTBa. ['aioreHoBOmOpOAbl. BakHelme KUCIopoacoaepxKaiiue
coeIMHEHUs rajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIC CIIOCOOBI MOTYyUYCHUS
rajioreHoB. [[puMeHeHue TajoreHoB U UX COSTMHEHUH.

Kucnopona, o3on. JlabopaTopHble W MPOMBIIIUICHHBIE CIOCOOBI TMOTYYEHUS
kuciopoya. duznueckue U XMMUYECKHE CBOMCTBA MU NMPUMEHEHHUE KHCJIOpOoJaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B TpUPOJE, CHOCOOBI TONy4YeHUs, (PUIHYECKUE W
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(IV), oxcun
ceprl(VI). Cepuucrtas u cepHas KHCJIOTHI M uX coir. OCOOCHHOCTH CBOMCTB
cepHoil KucnoThl. [IpumeHenune cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mnpupoje, cCrnocoObl TMoidy4deHus, (Qusudyeckue u
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUABL. OKCHABI a30Ta. A30THCTast U a30THAs
KUACTIOTHI U UX colid. OcOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €T0 COeIMHEHUI. A30THBIE YI00pEHUsI.

®ochop. Haxoxnenwe B mpupojne, crnocoObl ToNydeHUs, (Unvyeckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenune Qocdopa u ero coemunenuin. DochopHbie
yI0OpeHUsI.

VYrnepon, HaxoxAeHHWE B TOpUpOAE. AJUIOTPOIHBIE  MOIUDHUKAIUH.
duznyeckue W XUMHUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcup yriepoaa(ll), okcun yrinepoaa(IV), yronpHas kuciora u €€
CoNM. AKTUBHPOBAaHHBIN yroyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupone, crmocoObl MONydeHUs, (PU3NYECKHe |
xumuyeckre cBoiictBa. Oxcua kpemuusA(I1V), kpemHueBass KUCIOTa, CUIMKATHI.
[Ipumenenue kpeMHus U ero coequHeHnil. CTeKo, ero Nojy4eHue, BUbl CTEKIA.

[Tonoxenne metaiuioB B [lepronnueckoil cucTeMe XUMUUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue



duznyeckue CcBOWCTBA MeTaioB. [IpuMeHeHHE MeTalioB B OBITY M TEXHUKE.
CnuiaBbl METAJIOB.

DONEeKTPOXUMUYECKUN psJ  HampsbkeHuit  metamioB.  OOmme  crnocoObl
MOJTy4YEeHUS METaJIOB: TUAPOMETAITYPIHS, MUPOMETAILTYPT U,
anexktpometatyprusi. [lonstue o xoppos3uu meramioB. CrnocoObl 3alIuThl OT
KOppO3UH.

O6mas xapakrepuctuka MertamioB [A-rpynmnel [lepuoanueckoil cucteMsl
XUMUYECKUX 2JIeMeHTOB. Hatpuii u kanmii: mnonydeHue, GU3MYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mas xapakrepuctuka metasioB IIA-rpynmer [lepuonuueckoit cucteMsl
XUMUYECKUX JJIEMEHTOB. Marnuii © Kajblui: mojydeHue, ¢GU3UYECKUe U
XUMUYECKHE CBONCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U HUX COCAUHEHUH.
XKécTkocTh BOABI U CMTOCOOBI €€ YCTpaHEHHUSI.

AIOMUHUN: TTOTyYeHne, (PU3NIECKre U XUMUUECKUE CBOMCTBA, TPUMEHCHHE
MPOCTOTO BEIIECTBA U €ro coeAuHeHuH. AmQOTepHBbIE CBOWCTBA OKCHAA U
TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakrepucTuka MeTauioB mo0ouHbIXx moarpynn  (b-rpymm)
[Ieproanueckor CUCTEMBI XUMUYECKUX JIEMEHTOB.

®u3nYecKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuabl u
ruapokcuansl xpoma(ll), xpoma(Ill) m xpoma(VI). XpoMaTel U AUXpOMATHI, HX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyueHrne u npuMeHeHne Xpoma.

DOU3UYEeCKUE W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEIWHEHHUM.
Baxueiimue coeaunenuss wmapranma(ll), wmapranuma(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbBIE CBOMCTBA.

duznueckue U XMMHUYSCKHE CBOMCTBA JKeJie3a M ero coeauHeHnii. OKCHUIBI,
rugpokcuabl U conu xeneza(ll) u sxeneza(Ill). Tlonyuenne n mpuMeHeHUE kee3a
U €ro CILUIaBOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA MeAU U €€ coeauHeHuil. [lonydyenue u
MIPUMEHEHHUE MEJIU U €€ COCIUHECHUM.

[uuk: momydeHuwe, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH]IA LIMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IpuMenenue
IUHKAa U €r0 COeIUHCHUH.

OKCIEpUMEHTAJIbHbIE METOJbl M3YyYEHHs] BEUIECTB U WX MPEBpaAICHUN:
u3ydeHne oOpa3lloB HEMETaJUIOB, TOPEHHE cephl, ¢Gocdopa, Kene3a, MarHus B
KHCJIOpOJIe, M3y4YeHUE KoJUIeKIun «MeTallbl W CIUIaBbl», B3aWMOJIEHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIIOB C BOJOM (BO3MOKHO UCIIOJIb30BaHUE



BUJICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKA U Keje3a C PacTBOPAMHM KHUCJIOT U
1iea04Yel, KaueCTBEHHBIC PEaKIIMM Ha HEOPTaHUYECKHUE aHUOHBI, KATHOH BOJOpPOJa
M KaTUOHBI METaJUIOB, B3aUMOJEHCTBHE THUAPOKCUIOB aTIOMUHUS M I[MHKA C
pacTBOpaMu KHUCIIOT U IIEJIOYEH, pelieHrne IKCIePUMEHTATBHBIX 3a/lau 10 TeMaM
«l"anorenn», «Cepa u €€ coeAuMHEHU», «A30T U (pochop W UX COCAMHEHU,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX MOTPYIII.

XUMUS U )KU3Hb.

Ponp xumun B obecriedeHUU YCTOMYMBOTO pa3BUTHs uenoBeuecTBa. [lonstue
O Hay4YHBIX METOJaX TO3HAHUS ¥ METOJOJIOTUH HAY4YHOTO HCCIICIOBAHUS.
HayuHnble mpuHIMIBI OpraHu3alud XUMUYECKOT0 Tpou3Bo/icTBa. [IpombiiiieHHbIe
crocoObl TIOTyYeHHUs BaXXHEUIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCJIOTHI, MeTaHoJa). [IpomMbIlIeHHBIE CITOCOOBI MOJYYEHUSI METANIOB U
CIJIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl M ero IMOCIeJICTBUS.
Ponb xumuu B oGecrieueHny YHEPreTuIeckoil 0€30MacHOCTH.

Xumusi W 3I0pOBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
UCITIOJIb30BaHMS JICKAPCTBEHHBIX TMpenapaToB. Pojab XuMuM B pa3BUTHH MEUIIAHEI.

XuUMUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIC N00aBKU. Ponbk xumuu B
oOecreueHuy MUIIEeBOi 0€30MacCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 MCIOJIb30BaHUS IpEenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3ZHU.

XHUMHSL B CTPOUTEIBCTBE: BaXKHEUIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAJIbHbBIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLUHMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KE€paMUKa.
Marepuansl 118 3IeKTpoHUKH. HaHoTEeXHOI0THH.

PacuéTnble 3anaumn.

Pacuétpi: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIUU, €CIH OJHO H3
BEILIECTB MMEET NpUMeEcH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKiuu, €CIu OJIHO U3 BEUIECTB JIaHO B BUJE PACTBOpA C OMPEIEeIEHHON MacCOBOM
JI0JIE pacTBOPEHHOTO BEIIECTBA, MAcCOBOM JOJM W MOJSPHON KOHIIEHTpaluu
BEIllECTBA B pPAcTBOpE, JOJHM BbIXOJA MPOAYKTa pPEAKIMU OT TEOPETHUUYECKHU
BO3MOJKHOTO.

MexnpeaMeTHbIE CBA3U.



Peanuzanmst  MeXNpeaMETHBIX  CBA3€H OpU  HM3y4yeHUH OOwmwed u
HEOPraHMYECKOM XMMHH B 11 Kilacce OCyIIECTBIISIETCS Yepe3 UCIIONIb30BAHHUE KAK
OOILIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaK U MOHSITHH, MPUHATHIX B OTIAECIbHBIX
MIPEAMETAX €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTecTBEHHO-HAY4YHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (pakT, rumoresa,
TEOpHsi, 3aKOH, aHaJu3, CUHTE3, KiacCU(UKaIMs, MEePUOJAUIYHOCTh, HAOIIOJACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHNE.

®usuka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, MOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, YHEPTETUUECKU YPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHUE BEIEeCTBA, WJICAJbHBIN Tras,
(u3nuecKkre BeIMYMHbI, €IMHULIBI U3MEPEHHUs, CKOPOCTb, SHEPT U, Macca.

buonorus: kieTka, opraHusM, 3KocucTemMa, ouocdepa, MeTadoIn3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIIIEBObI, HYKJICUHOBbIE KUCIOTHI, (PepMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypcehl.

TexHOMorHs: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJLUTYPrUsl, CTPOUTEIbHbBIE
MaTepuabl, CEJIbCKOXO035MCTBEHHOE MPOU3BOCTBO, IMUIIEBAs IPOMBIIUIEHHOCTD,
(papmarieBTHUECKAS IIPOMBILLIJIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX
[IpenaparoB, IMPOU3BOACTBO KOHCTPYKLMOHHBIX MaTEpPHalIOB, JJIEKTPOHHAs
IIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTUU.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOT'PAMMEBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHN

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IMOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIJICICHBI CIEAYIONIME COCTABISIOMIUE: OCO3HAHUE
OOyJaIOMKUMHCS POCCHMCKONH Tpa)KJaHCKOWM HJICHTHYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU M CAMOOTIPE/IETICHNIO; HAIMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYArOMIMXCA PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIECTBE TMpaBWIaMU UM HOPMaMU TOBEJCHHUS; HAJIUYWE
MIPAaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH
KU3HEHHBIE TUIAHBI.



JIn4HOCTHBIE Ppe3yJIbTaThl OCBOCHUS TMpeaMeTra «XHUMHUS» OTpaxarT
c(hOpPMUPOBAHHOCTb OIBITA [MO3HABATEIbHOW M MPAKTUYECKOW JAEeSTEIbHOCTH
o0yyJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS» OTpaxarT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW U TMPAKTUYECKOU JESITEIHHOCTHU
oOydJaromuxcs B MPOIECCe pean3alud o0pa3oBaTeIbHOM JeATeTbHOCTH, B TOM
YuCJie B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIITHOHHBIX MPaB U 00sI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NpEACTaBICHUS O COIMAJIbHBIX HOpPMax U TpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITCIBHOCTH TMPU CO3JIaHUH
y4eOHBIX MPOCKTOB, PEIICHWU Y4YEOHBIX W IMMO3HABATEIbHBIX 3aJ1au, BHITTOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMUHBIX BUO0B YUCOHOU JIEITEIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOLIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HAacCJIEOAUIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUS] K MPOIECCY TBOpPUYECTBa B OOJACTH TEOPUM U MPAKTHUECKOTO
OPWIOXKEHUSI XUMHUH, OCO3HAHUA TOrO, YTO JAaHHbIE HAYKH €CTb PE3YJbTaT
JUIUTENbHBIX ~ HAOMIONEHUH, KpPONOTJIMBBIX OSKCIIEPUMEHTAIbHBIX  IIOWUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa M TI03HABATENIbHBIX MOTHMBOB B IOJYYEHHH M TOCIEAYIOLIEM
aHanu3e MHQPOpPMAIMU O MEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJACHUE M IMOCTYNKH CBOMX TOBapHIIEH c
MO3UILINIT HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEICTBUN
MOCTYTKOB;

4) popMupOBaHUS KYJbTYPHI 310POBbS:



MOHMMAaHUSl LEHHOCTEH 310poBOro U 0Oe3omacHOro oOpas3a KHU3HHU,
HEO0OXOIUMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmrofieHus1 MpaBui O€30MacHOro OOpalleHusi ¢ BEUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHUS UEHHOCTH TMPaBWJ HWHAUMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIEJCTBUN W HEMPUATHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIEIOBATEIbCKON
JEeSTENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JAPYrUX BHJAX
NEeSITEbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWU MPAKTHYECKUX 3a1ad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUUYECKOMY M3YUYEHHUIO MPOQEeCcCuil pa3iuiyHOTO poja, B TOM
Yuclie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBHUIYaJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun M peanuzanud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

AKOJIOTHYECKH 1E€JIECO00PA3HOT0 OTHOIIEHUS K MPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HH HA 3€MIIE;

NOHUMAaHHUS THO00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHMS HEOOXOAMMOCTH WCIIOJIB30BAHUS JOCTHKEHUH XUMHH IS
pELIEHNs BOIIPOCOB PAllMOHAIBHOTO MPUPOI0I0JIB30BaAHUS;

AKTUBHOI'O HENPUATHUA JACUCTBUM, TMPUHOCAIIMX BpPEH  OKPYKAIOIIEH
IIPUPOAHON Cpelie, YMEHMsSI IPOrHO3UPOBATH HEOJArONPHUATHBIE 3KOJIOIMYECKHE
MOCJIECTBUSA NMPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH HX;

HaJIU4YMs Pa3BUTOIO HKOJIOTMYECKOr0 MBILIUIEHHS, SKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIPaBJIICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMHU B IO3HAaBaTEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOU



MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO TIPOTUBOCTOSTH HJICOJOTHHU
xemopoouu;

7) IEHHOCTH HAYYHOTI' 0 MO3HAHMA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

NOHMMaHUS CIenuDUKA XUMUM KaK HayKH, OCO3HaHHWS e€ poilud B
(GbOpMHUpPOBAaHUN PANMOHAIBHOTO HAYYHOTO MBIINIJICHUS, CO3aHUH IIEJIOCTHOTO
NPEJICTaBIICHUsT 00 OKPYXKAIOIIEM MHUPE Kak O €IMHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHHS
IIPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMUBUIM3AlMA: B €€ TyMaHHCTHYECKOW HANpPaBJIICHHOCTH W Ba)XXHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTCPUABLHOW KYyJBTYPbl, B PEIICHUH TII00aJbHBIX
npo0JieM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, SHEPreTUYCCKOM,
IUIICBOW M 3KOJIOTHUYECKOW 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, O0CCIICYCHUH
YCIIOBUH YCTICIITHOTO TPY/Ja U DKOJOTHYECCKU KOMGMOPTHON KU3HU KAKJOTO WieHa
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
HoJydaeMble 3HaHMS JIJIS aHAIM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIECro MHUpa U
IPOUCXOJIANINX B HEM M3MEHEHU, YMEHUS JiejaTh 000CHOBAaHHBIC 3aKJIIOUCHUS Ha
OCHOBE HAay4yHbIX (D)aKTOB W MMCIONIUXCS JAHHBIX C MEJIbI0 TOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIBHO MCIIOJIb30BaTh XWUMHUYECKHE 3HAHHUS IS
pEIICHHS TIPO0JIEM B peabHBIX )KM3HECHHBIX CUTYaIUX;

UHTEpeca K MO3HAHUIO, UCCIICI0BATEIBLCKON EATCIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caM0o00Opa30BaHHI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHUU B
COOTBETCTBHH C JKH3HCHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3IudHBIX cdepax mpodeccHoHaTbHON
TIESITCIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0O XUMHH Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAOT:



3HAYMMBbIE TUISL bopmHpoBaHUs MHUPOBO33PECHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEHU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpolece, CUCTeMa, HayYHbId (pakT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHble NeWCTBUs (TIO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (GyHKIMOHATBEHON
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD o0yuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PECHUECKHE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JIEVUCTBUS B IIO3HABATEILHOW U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMH  TI03HABATCJILHBIMH, KOMMYHUKATHBHBIMU W  PETYJSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOATENbHO  (OPMYJNHMpPOBATH W aKTyaJllU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LEeNu JAESATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI IESITENBHOCTH C IOCTABIECHHBIMU LIEJISAMU;

UCIIOJIB30BATh IPU OCBOCHHUM 3HAHWI MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKKU TMOHATHI M YCTAaHABIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JUIsl OOBSICHEHHUS OTACIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBaHUS W KPUTEPUU IS KIAacCU(PUKAIMKM BEMIECTB U
XUMHUYECKHUX PEaKIU;

yCTaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKICHUS (MHAYKTUBHbIE, JAEAYKTUBHbBIE, IIO
AQHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTHM U TMPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SABJICHUAX, (GOPMYJIUPOBATH BHIBOIBI U 3aKJIFOUCHUS;

MIPUMEHSThH B MPOLECCE MO3HAHUS HCIOJIb3yEMbIE B XUMHUHU CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BbIBATH MOICIIbHBIEC MPEICTABICHUS — XUMHUECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUYecKkas (opMmysia, ypaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIICHUU Y4eOHBIX TO3HABATENIbHBIX W MPaKTHUUYECKUX 3ajad,
MPUMEHSITh HAa3BaHHbBIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHHUS BEIIECTB U XUMHYECKHUX
peaxkuuu;

dbopMyITUpOBATH IEJIM U 33/1a4U UCCIIEIOBAHUS, UCTIOIB30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHMS U OCHOBBI I (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOIIOJATh 332 XOJIOM
mpoliiecca, CaMOCTOSITENILHO IPOTHO3UPOBATh €ro pe3yibTaT, (popMynupoBaTh
0000I1IeHNS ¥ BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTth OMNBIT YYEHHYECKOW HCCIEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
NOMCKY METOJIOB pELICHHUS MPAKTUYECKUX 3a7ad, IPUMEHEHHIO pa3JIMYHbIX
METOA0B MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTEpaTypa XUMHYECKOTO COJEp)KaHUsA, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTEepHETa), aHATM3UpOBaTh MH(DOPMAIUIO PA3IUYHBIX BUIOB U (opM
peACTaBICHUSA, KPUTHUYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HEMIPOTHUBOPEUYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOIBI MPU TIOUCKE U
oroope wuHPOpMANMKM, HEOOXOAUMON Il BBIOJHEHHUS YYE€OHBIX 3a1ad
OIPEAEIIEHHOTO TUIIA;

nprOOpPETaTh OMNBIT HCIOIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMANIbHYI0  (OpPMY  MPEACTABICHHUS
uHpopmarmu (cxeMbl, rpadvKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJB30BaTh HAYYHBIM SI3BIK B KauyecTBE CpeACTBA Mpu padore cC
XUMUYECKOW uH(MOpMaLMe: MNPUMEHITh MEXIpeaAMeTHble ((u3nueckue Hu
MaTeMaTUYEeCKHe) 3HAKU M CUMBOJIBI, (OpMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;



HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0CYK1aeMOM TEMBI B X0J1€ IUAjI0ra U/WUiH
JTUCKYCCHH, BBICKA3bIBATh UJEH, GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C MPE3CHTALMEN pPE3yJbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMM P BBIMOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3alii Y4eOHOTO TPOEKTa, U (OPMYJIUPOBATH BBHIBOJIBI
o pe3yyibTaTaM MNPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHUSI MO3UIMNA B
X0J1e 00CYKJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PerynsiTuBHBIe YHHBepcaibHbIe YUueOHbIe IelicTBUS:

CaMOCTOSITCJIbHO ITUIAHUPOBATh M OCYIISCTBISATH CBOIO ITO3HABATCIBHYIO
JCATENBHOCTD, Ompeneisas e€ Iedd W 3a7a4d, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaracMblii  aJIrOPUTM JCHCTBUN TIpH
BBITIOJIHCHUW Y4YeOHBIX M HCCIICIOBATCIIbCKUX 3a7ad, BHIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4E€TOM TOJYYCHHUsS HOBBIX 3HAHUH O
BEIICCTBAX M XUMUYCCKHUX PCAKITUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HA OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI 10 XUMHUHU Ha yriIyOIEHHOM
YPOBHE Ha YPOBHE CPEJHETO 0011Iero 00pa30BaHUs BKIIOUYAOT ClICU(PUISCKHE IS
y4e0HOTO mpeaMeTa « XMMUs» HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI TI0
OCBOECHUI0, UHTEPIIPETALMK U MPEOoOPa30BAHUIO 3HAHUM, BHUIbI ACSATEIBHOCTU IO
MOJIyYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUW B PaA3IMYHBIX YYEOHBIX
CUTyalusX, a TAKXKE€ B PEaIbHBIX )KM3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX ¢ XUMHUEH. B
MporpaMMe [0 XUMHUHM NPEAMETHBIE PE3yNbTaThl MPEACTABICHbI 10 TrojaMm
W3YUYECHUS.



10 KVIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHS Kypca «Opranuyeckas XuUMHUS»
OTPaXKaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAUYEHHUU OpPraHUYeCKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJidi B OOECIEUEHUU YCTONYMBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH IPOOJIEM 3KOJIOTMUECKON, SHEPreTUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpHaJIOB,
HOBBIX HMCTOYHHUKOB SHEPIuu, B obOecrnieueH PalMOHATIBHOTO
PUPOJIOTIONIH30BaHMS, B (POPMHPOBAHUU MHUPOBO33PEHHUS W OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TAK)KE SKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOLIEHUSI K CBOEMY 3/10POBbIO
U IIPUPOJHOM Cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralOIINE MOHSATUS — XUMUUYECKHUI 3JIEMEHT, aTOM, IO U AJIEKTPOHHAs
o0oyoyka aroma, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HOH, MoJeKya,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIN CKeNeT, (PyHKIIMOHATbHAS
rpynmna, pagukai, CTPYKTypHble (GopMmyibsl  (pa3BEpHYTHIE, COKpall€HHbIE,
CKEJIETHBIE), M30MEpUs CTPYKTYpHass M MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKAs), HW30MEpbI, TOMOJIOTUYECKHN PsAJ, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCIIOPOJI- U a30TCOJEpIKALME OPTaHUYECKHE COEAUHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPUHU, 3AKOHBI
(mepuogmueckuii 3axkoH J[. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHWH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
IMOHUMAaHUS TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUW; NIPEACTABICHUSA
0 MEXaHW3Max XUMHYECKUX pEaAKLHUH, TEPMOAMHAMUYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3AaMMHOM BJIMSIHUA aTOMOB WU T'PYIII ATOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MepHbIN 3¢ dekTol, opueHtanTsl [ u Il pona);
(dakTONOTHYECKHNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
WCIIOJIb30BAaHUM BAKHEUITUX OPraHUYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JESTENBbHOCTH  YEJIOBEKa, OONMX  HAyYHBIX NPHUHIHNAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOICTBA METAHOIA, TTepepaboTku HedTH);



c(OpPMHPOBAHHOCTh YMEHHII: BBISBISATH XapaKTEpHbIE MPU3HAKU TMOHITHUH,
yCTaHaBJIMBaTh UX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOUIUE MOHATHUS MPU
OINMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCITOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUJISI COCTABJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYI OpraHUYECKUX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS XUMHUYECKUX PEAKIMi U PacKpbIBaTh UX CYUIHOCTb:
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHMA  MOCPEACTBOM  COCTaBJICHHS
ANIEKTPOHHOTO OajlaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUIA;

U3rOTaBJIMBATh MOJEIN MOJIEKYJI OPIraHUYECKHX BEIIECTB JJISl WIUTKOCTpALUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: yCTaHABJIMBATh NMPUHAIJICKHOCTh H3YUYEHHBIX
OpraHWYEeCKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K OINPEAEIEHHOMY
KJIaccy/Tpymnne COeAMHEHHWM, JaBaTh KM Ha3BaHUS II0 CHUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS ISl OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJIYOJI, TJIULEPHH,
ATWJICHIJINKONb, (GeHoN, (QopMaibAeTrujl, aleTaabIeruja, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHas KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
[VIMLWH, aJaHuH, MalbTo3a, (PPYyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONpPENENSATh BHJI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBAaJEHTHAss M HWOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. bytiiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHU,

chOpMUPOBAHHOCTh ~ yYMEHHMH  XapaKTepHU30BaThb  COCTaB, CTPOECHUE,
dusznueckne U XUMUYECKHME CBONCTBA TUMUYHBIX TMPEICTABUTEICH Ppa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAIKAHOB, AJIKEHOB, AJIKAJINCHOB,
QJIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJAOB, CHUPTOB, ajbJAETH0B, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJ€BOJOB (MOHO-, M- W MOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ T'€HETUYECKYID  CBSI3b  MEXKAY  HUMH  YpaBHEHUSIMU



COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIUM C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHS TMOATBEPXkKIAaTh HAa KOHKPETHBIX MpUMEpPaAX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHUMN OT
KpaTHOCTU U THUIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIUSHUS AaTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUYHUKHU YTIEBOJOPOTHOTO
CeIpbsi (HedTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro TmnepepadoTKu U
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOW 3HAHUM O E€CTECTBEHHO-HAYUYHBIX
MeToAaX TMO3HAHUsI — HAOJIIOJACHUU, U3MEPEHHUH, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSTH dTU 3HAHUS,

c(hopMUPOBAHHOCTH yYMEHUS MPUMECHSITh OCHOBHBIC orieparu
MBICTUTEIPHON JEATEIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTH3allUI0, BBHISIBIICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3EH — ISl U3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIH;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
HNOHATUSAMHM W TPEICTABICHUSMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MaTepUajbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO0 OPraHUYECKOW XMMHH HJig OOBSCHEHUS H
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHUW: TPOBOJUTH PACUYETHI MO XUMUYECKUM
dbopMynaM U ypaBHEHMSIM XMMHUYECKUX PEAKIUI C UCMOIb30BaHUEM (PU3NUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XMMHUYECKOMN
(dbopMyIbl BElIeCTBA MO HM3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX DSJIEMEHTOB,
MPOyKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TMO3UIMH  SKOJOTMYECKOM  O€30MacHOCTH  MOCJIEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM AESATEIbHOCTH YEJIOBEKA, CBA3aHHOM C IepepabOTKON BEIIECTB,
MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JI MPUHATHS TPAMOTHBIX pEHIEHUN mpodiaeM
B CUTYallUsIX, CBSI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATENBHO IUIAHUPOBATH M TPOBOJWTH
XUMUYECKUI SKCIEPUMEHT (MOJIyYeHHE M HW3YYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKUUU YIJIEBOJOPOJIOB pPA3JIUUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX



3a/lady MO paclO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM MpaBUI
O0e3omacHOro oOpalleHus C BEHIeCTBaMU M J1a0OpAaTOPHBIM OO0OpPYAOBAHHEM,
(opMynHpoBaTh 1EJIb HMCCIENOBaHUA, MPEJICTaBIATh B pa3IUyHON (opme
PE3yNbTATHl HKCIIEPUMEHTA, AHAIM3UPOBATH U OLEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHMI:

coOJII0aTh MpaBUJia HKOJIOTMUECKH 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIbHOCTH B LIENSAX COXPAaHEHMSI CBOETO 3J0POBbS, OKpYKarouleh
OPUPOJHOMN CPeNIbl U JOCTUKEHUS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JIEMCTBHSI HA >KHUBBIE OPTraHU3MBI
onpeenEHHbIX OPraHMYECKUX BEIEeCTB, MOHUMas cMbica nokazatens [1JIK;

aHAJIM3UPOBATH 11€€CO00PA3HOCTh MPUMEHEHUS OPraHMYEeCKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IEJCHANPABICHHBIH TOUCK
XUMHYECKOM HHGOPMALIMK B PA3IMYHBIX UCTOYHUKAX (Hay4YHasl U yueOHO-Hay4YHas
JuTepaTypa, CpeacTsa MaccoBoil nHdopmaiuu, HTEpHET U Apyrue), KpUTHIECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaiuio, nepepadbaTbiBaTh €€ U HCIOJIb30BaATh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a7adeii.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHHsA Kypca «OOmas M HeopraHudyeckas
XUMUSD) OTPaKaroT:

c(OpMUPOBAHHOCTh MPEJCTaBICHUNH: O MaTepUaJbHOM €AMHCTBE MHpa,
3aKOHOMEPHOCTSIX W T03HABa€MOCTH SIBJICHUH MPUPOJBI, O MECTe U 3HAYCHUH
XHMUH B CHCTEME €CTECTBEHHBIX HayK M €€ pOoju B OOECHEUEHUU YCTOWYUBOTO
Pa3BUTHSA, B PEIICHUU NPOOJEM HKOJOTHUYECKOM, DHEPreTUUYECKOW W IHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3[JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
HUCTOYHMKOB JHEPruH, B OOECHEUYEHUHU paIOHAIBHOIO MPUPOIOIOJIb30BAHUS, B
(GopMUpOBaHMM MHUPOBO33pEHUS] U OOILIEH KyJbTypbl YeJIOBEKa, a TaKxKe
JKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOILIEHHSI K CBOEMY 3/0POBBI0 U INPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOU XUMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTMOJIArarolue TMOHATHS — XUMHYECKHU OJJIEMEHT, aToM, SJIpO aTroma,

M30TOIIbI, JJICKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIA, OCHOBHOE H
BO30YXIEHHOE COCTOSHHUS aToMa, THOPHAM3alds aTOMHBIX OpOHWTajiei, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKas CBsI3b (KOBWJICHTHAs, WOHHAs, MeETaIMYecKas, BOJOPOJIHAs),
KpPUCTAUINYECKAsT PENETKAa, XUMUYECKas peakius, pacTBOp, DSJICKTPOJIHTHI,



HEDJICKTPOJIUTHI, JJEKTPOJIUTHYECKAsT JUCCOLMALINSA, CTENEHb JIUCCOLMALINM,
BOJIOPOJIHBIN TIOKa3aTeldb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIUIOBON AddeKT
XUMHUYECKOW PEAKIUH, CKOPOCTh XUMHUUYECKOW PEAKIINH, XUMUYECKOE PABHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTHUUYECKON ITUCCOIMALUM, TEPUOIUUYECKUN
3akoH [[.1. MenueneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3AKOH COXPaHEHUS U
MPEBPAIIECHUS SHEPTUM NPU XUMUYECKUX PEAKIHUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKHUUN S3BIK
XUMHUHM, MHPOBO33PEHUECKUE 3HAHUS, JIKAIlME€ B OCHOBE IOHUMAaHUA
OPUYMHHOCTH U CHUCTEMHOCTHM  XMUMHUYECKUX  SIBJICHUW,  COBPEMEHHBIC
NPEJCTABICHUS O CTPOCHUM BEIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJISIDHOM ~ YPOBHAX; MPEACTABICHUA O MEXaHU3MaX XUMHUUYECKUX
peakiui, TEepMOJWHAMHYECKUX M  KHHETUYECKUX  3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHHM, PacTBOpaxX M JUCIEPCHBIX CHUCTEMAX;
(dbakTOIOTHUECKHE CBEJECHUSI O CBOWCTBAX, COCTaBe, IMOJYyYCHUM U 0e30MMacHOM
UCIIOJIb30BAaHUHM BAXXHEUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY W MPAKTHUYECKOUN
NEATeIbHOCTH ~ YeJloBeKa, OOIMMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEpHbIC MPU3HAKU TOHITHUH,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpPMHPOBAHHOCTh YMEHHSI HCMOJIb30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBiieHus GOpMyJd BEHIECTB M  yPaBHEHHM  XMMHYECKUX  PEaAKIUH,
cucreMarnueckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX BJIEMEHTOB B COEAMHEHUAX, BHUJI XMMHUUYECKON CBA3M (KOBaJICHTHas,
WOHHAsA, METa/lIMuecKas, BOJOPOJHAs), THUI KPHUCTALIMYECKON pEIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHJIa XMMHYECKON CBSI3M M THUMA KPUCTAUNIMUECKON PEMETKH, OOMEHHBIH U
JOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOU CBSI3H;

chOpPMHUPOBAHHOCTh  yYMEHHWI:  KIacCHU(PUIIMPOBATh:  HEOPTAHHYECKHE
BEILIECTBA MO UX COCTABY, XUMHYECKUE PEAKIIMH N0 PA3TUUYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrouux BEHIECTB, TEIUIOBOMY 3(D(PEKTy peakuuu, U3MEHEHUIO
CTeTICHEH OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTaau3aTopa W



IpYyTHe); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiacCU(DUKAUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUA;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJNYECKOTO 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(OPMHUPOBAHHOCTh YMEHHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX DJIIEMEHTOB NEPBOrO—YETBEPTOrO MEPHOIOB
[Tepuonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3Ys TOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPIETHUYECKUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOUTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKUE COCTOSHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB M HUX
coequHeHuM 1o nepuogaMm u rpynnaMm Ilepuommueckon cucremsl . .
MenzeneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATh) 0OOIIME
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXKJIY HEOPraHWYECKMMHU BEILIECTBAMHU C
IIOMOLIBI YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OpPMHPOBAHHOCTh YMEHHUS  PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiMii MOHHOTO OOMEeHa MyTEM COCTaBIE€HUS WX TMOJHBIX U
COKpalIEHHBIX  MOHHBIX  YPAaBHEHHWM;  pe€akuuMid  TUAPOJIM3A;  PEaKIUu
KOMIUIEKCOOOpa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA U ATIOMUHUS);

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHMS
XUMHUUYECKUX PEAKIHMM C Y4ETOM HUX DHEPIEeTUUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XWMHMYECKOM pEaKIMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaKKE XapaKTep CMEIICHHUS XUMUYECKOTO PAaBHOBECHUS TI0]T BIUSHUEM
BHEIIHMX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMHUYECKHE PpEaKIIHH,
JIe)KalllMe B OCHOBE MPOMBIIIJICHHOTO ITOJYyYEHUsI CEPHOM KHCIOTHI, aMMHAaKa,
oOIue HaydyHble TMPUHIMINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MIPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUsI COOTHOLLICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh BIAJECHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SIBJICHWM TPUPOABI — HAONIONCHHWE, W3MEpPEHHE, MOJICTUPOBAHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKaX,



YMEHUSI IPUMEHSTh 3TU 3HAHUA NIPU IKCIEPUMEHTATBHOM HCCIIEIOBAHUU BEIIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B MPHUPOJE,
MPAKTUUECKOMN NEATENBbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISABJISATH B3aWMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSIMU U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPAa;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJUTH PACUEThl: C HCIOJIb30BAHUEM
MOHATHI «MaccoBasi JOJIsI BEUIECTBA B PACTBOPE» U «MOJISIpHAS KOHLECHTPAIUSY;
Macchl BEIIECTBA WU 00BbEMA raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOTO 3 deKTa
pEeaKlnK; 3HAYEHUS BOJOPOAHOTO IOKAa3aTeNsd pPacTBOPOB KHUCIOT W WIEJIOYEH C
U3BECTHOW CTEMEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJWYECTBAa BEIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIeH pPacTBOPEHHOTO BEIIECTBA WJIM JIAaHO B M30BITKE
(uMeeT mpUMECH); MIOJM BBIXOJA MPOAYKTa PEAKIUU; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATEJIPHO TUIAHUPOBATh U TPOBOJIUTH
XUMUYECKUH  JKCIIEpUMEHT  (MpOBEICHUE  peakluii  HOHHOro  OOMEHa,
NOATBEPKICHHE KAUYECTBEHHOIO COCTaBAa HEOPraHMYECKUX BELIECTB, ONPEICIICHHUE
Cpeabl pacTBOPOB BEIIECTB C IOMOIIbIO HMHAUKATOPOB, HW3YYEHUE BIIMSHUSA
pa3nuYHBIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOW  pEakIM, pEeIIeHHe
AKCHEPUMEHTAIbHBIX 3aiad 1o TemaM «Mertame» U «Hemertamnb») ¢
coOJIrOICHUEM TpaBHII 0€30TaCHOTO OOpAIlCHUs ¢ BEIIECTBAMHU U JaOOPaTOPHBIM
o0opynoBanue™m, (HopMynupoBaTh I€Jdb HCCIEAOBAHUS, IMPEACTABIATh B
paznu4yHON (Qopme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTpaBUiIa MOJIb30BAaHUS XUMHUYECKOM
mocyno M JabopaTopHbIM OOOpYyAOBaHUEM, OOpaIlleHUs C BEIIeCTBAMH B
COOTBETCTBHHM C WHCTPYKIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX
OMBITOB, 3KOJIOTUYECKH LEJIECO00pa3HOro IMOBEACHUS B OBITY U TPYIAOBOH
JNEATENBHOCTU B LIEJISIX COXPAHEHUs CBOETO 340POBBS, OKPYKAIOLIECH MPUPOIHOU
Cpeapl W JIOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHUS, OCO3HAaBAaTh OIACHOCTH
TOKCUYECKOTO JECUCTBUSI HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMas cMbici nmoka3zarens [IJIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIISITh IEJICHANPABICHHBIH TTOUCK
XUMUYECKOW MH(OpMALIUK B PA3JIMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHast



JUTEepaTypa, CpeacTBa MaccoBoil nHpopmauuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMauio, nepepadaTsiBaTh €€ U MCHOJIb30BaTh
B COOTBETCTBUU C MTOCTaBICHHON Y4eOHOM 3aauei.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne | HammenoBanmue
(uu¢posbie)
n/ | pasaejioB M TeM Bcer | Konrpoubnbl | IIpakTuyecku
o0pa3oBaTe/ibHbI
n NPOrpaMmsblI 0 e padoThlI e padoThl
e pecypchbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipeamer
OPraHN4eCcKO XUMHUH.
1 Teopus crpoeHus g
' OpraHUYEeCKHX
coequHeHui A. M.
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
[IpenenvHbie
2.1 YTIIE€BOIOPOIBI — 5
AJIKaHbI, [IUKIOAJIKAHBI
Henpenenbubie
JIEBOJIOPO/IbI:
YRE A0poX 14 |
AJIKEHBbI, AJIKa/IUCHBI,
AJIKUHBI
ApoMathdeckue
2.3 YIJI€BOJIOPO/IbI 8
(apeHnsl)
IIpuponusrie
HWCTOYHUKHU
2.4 4
YIJI€BOJOPOJOB U UX
nepepaboTka
I"amoreHnpon3BoIHbIE
2.5 POHEROA 4 1
YIJI€BOIOPOJOB
Hroro no paszneny 35
Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHNs




3.1 Cruptel. ®enon 11 1
KapOoHunbHbIe
COEJIMHEHUS:
39 QJIBJICTU/IBI U KETOHBI. )1 |
KapOonoBbie
KUCJIOTHI. CIOXHBIE
a¢upsl. XKups
3.3 | Yrneomsl 9 1
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeMHeHUus
AMUHBI.
4.1 AMUHOKHUCIIOTHI. 12 1 2
benku
Hroro no pazneny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
51 BrIicokOMOEKYISPHBI 6 1
€ COCTMHCHUS
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOTPAMME
11 KIIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanme
Ne (ungposbie)
pa3iesioB U TeM KonTpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMmmbl padoThI padoThI
pecypcsl

Pa3znea 1. Teopernueckne 0CHOBBI XUMHUH

1.1

Crpoenue
aToMa.
[Tepuonuueckuii
3aKOH U
Ilepnoanueckas 9
cucrema
XUMHUUYECKUX
anemeHTOB J[. 1.
Meneneena

1.2

Crpoenue 11




BCIICCTBA.

Mmuoroo6pasue
BEILIECTB
13 XUMUYECKUE 19 | 3
peakuuu
Hroro no pazgeny 39
Pasnen 2. Heopranuyeckasi xumusi
2.1 Hewmeranb 31 1 3
2.2 Merasibl 23 1 2
Hroro no pazgeny 54
Paznen 3. Xumus u xKu3Hb
MeTtoanl
31 TTO3HAHMS B 9
XUMHUU. XAMUS
1 KU3Hb
Hroro no pazneny 9
OBUIEE
KOJIMYECTBO
YACOB IIO 102 4 8
[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KIIACC
N Kosn4yecTBo 4yacoB Jata 3.]1:;1(1p0ﬂ:1,1e
U BblI
n/ | Tema ypoka Bcer| Konrtpoabn | IlpakTuyec | u3yuyeH Hep
oOpa3oBarteJib
1| 0 ble padoThl | KHe padoThl | ud
HbIe pecypchbl
IIpeamer n
3HaYEHUE
OPraHNu4YeCcKoOu
| XUMHH, |

IpeJCTaBICHUE O
MHOT000pa3uun
OpraHU4ecKuX
COCAVHEHUN




DNEeKTPOHHOE
CTpOCHHE aToMa
yriaepoaa (0OCHOBHOE
1 BO30YXKAEHHOE
COCTOSIHUS).
BanentHeie
BO3MOKHOCTH
aToMma yriepoja

XnMHudeckasi CBSI3b
B OPraHMYECKHUX
COCOUHCHUSX.
MexaHNU3MBI
o0pazoBaHus
KOBaJICHTHOM CBSI3H,
CHocoObI pa3pbiBa
CBsI3eH

Teopus crpoeHus
OpraHNYECKuX
coequHeHui A. M.
byrneposa

Buaer nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHASI.
DJIEKTPOHHBIE

3¢ dexTr B
MOJIEKYyJIax
OpraHUYECKUX
COEeIUHEHNN

[Ipencrasnenue o
KJaccuukanuy u
CHCTEMaTHYECKas
HOMEHKJIaTypa
(IUPAC)
OpPraHUYECKUX
BEIIECTB

Knaccudukarus
peakuuii B
OPraHNu4YeCcKoOu
XUMUHU

CI/ICTCMaTI/IBaI_[I/IH u




000011eHNE 3HAHUN
110 TEME

AJIKaHbI:
TOMOJIOTHYECKHI
psia, oomas
bopmyua,
HOMEHKJIATypa 1
H30MepHs,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYIT

10

dusnueckue n
XUMHUYECKUAE
CBOICTBA AJIKAaHOB

11

Haxoxnenne
AJIKaHOB B MPUPOJIE.
CnocoOnl
MOJIYYCHUS U
MPUMEHEHHE
aJIKaHOB

12

[MuknoankaHsr:
obmas popmyina,
HOMEHKJIaTypa U
H30Mepusl,
0COOCHHOCTHU
CTPOCHHS U
XUMHUYECKUX
CBOMCTB, CITOCOOBI
MOJTyYCHUS U
MIPUMEHCHHE

13

Pemenue
pacuéTHBIX 3aja4d Ha
oTpeeNeHue
MOJIEKYJIIPHOM
(bopMyIbI
OpPraHUYECKOT 0o
BEIIECTBA 110
MacCOBBIM JIOJISIM
aTOMOB JIEMEHTOB,
BXOJAIIUX B €TI0




COCTaB.
CucremMaTu3anms U
000011IeHre 3HAHU I
110 TEME

14

AJIKEHBI:
FOMOJIOTUYECKU I
psin, oomas
opmyua,
HOMEHKJIaTypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CrpykrypHas u
LUC-TpaHC-
M30MEpHsl AIKEHOB

15

dusnueckue n
XUMHYECKUE
CBOMCTBA aJIKCHOB.
[IpaBuno
MapKkoBHHKOBA

16

CniocoOnbl
TTOJTYYCHUS U
MIPUMCHCHHE
AJIKEHOB

17

[IpakTuueckas
pabota Ne 1 o Teme
"ITosryuenue
STHJICHA U U3yYeHHUE
€ro CBOMCTB"

18

Pemenue
pacuéTHBIX 3aja4y Ha
oTpeeNeHue
MOJIEKYJIIPHOM
(bopMyIsl
OpPraHUYECKOTO
BEIIECTBA

19

AnkaavueHsl:
CONPSKEHHBIE,
M30JIMPOBaHHBIE,
KYMYJIHPOBAHHBIE.




OcobeHHOCTH
AIIEKTPOHHOTO
CTPOCHUS

20

XUMUYECKHUE
CBOMCTBA
CONPSIKEHHBIX
JIHCHOB

21

Croco0Obl
MOJY4YEHUS U
IIPUMEHEHUE
aJIKaJNeHOB

22

ANKWHEBL:
TOMOJIOTHYECKHI
psn, oOmas
(opmynna,
HOMEHKJIaTypa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
dbuzmveckue
CBOMCTBA

23

XUMHYECKHE
CBOMCTBA aJIKMHOB

24

KauectBenHsle
peakuuu Ha
TPOMHYIO CBSI3b

25

CnocoObl
MOJTYYCHUS U
MIPUMCHCHHE
AJKUHOB

26

Pemenue 3amau:
pacy€ThI 110
YpaBHEHUIO
XUMHYECKOH
peakuuu

27

Cucrematusauus u
000011eHrE 3HAHUI
110 TEME

28

ApeHsI:
TOMOJIOTHUYECKU I




psia, oomas
opmyua,
HOMEHKJIATypa.
DIEeKTPOHHOE 1
POCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT
OCH30J1a ¥ TOTYOJIa,
ux (puzndyeckue
CBOICTBA

29

XUMUYECKUE
CBOMCTBA apEHOB:
peakuuu
3aMeleHus

30

XnuMudeckne
CBOICTBa apEHOB:
peakuu
MPUCOEANHEHUS,
OKHCJICHHE
TOMOJIOrOB OeH30J1a

31

OcobGenHocTH
XUMHYECKUX
CBOICTB cTHUpOJIa

32

Pewrenne
pacUETHBIX 3a7a4 Ha
oTnpesesieHue
MOJIEKYJISIPHO M
hopmyIsI
OpPraHUYECcKOTo
BEI[ECTBA

33

CrocoObl
MOJTyYCHUS U
MIPUMCHEHHE apPCHOB

34

I'eHeTnueckas cBs3b
MEX]y Pa3IMYHBIMU
KJlaccaMu
YTIJIEBOJIOPOIOB

35

Pacuértnl no

YPaBHEHUAM
XUMHYECKUX
peaKuuu.




Cucremarusanus
00001IeHrEe 3HAHUI
0 TEME

36

[IpuponHsblii ras.
[TonyTHbIe
He(TSHBIE Ta3bl

37

Kamennslit yroiss n
IIPOAYKTHI €TO
nepepadoTKu

38

Hedtp 1 cioco6st
e€ mepepaboTKH.
[IpumeHeHne
MIPOYKTOB
niepepaboTku HePTH

39

I'eneTndeckas CBA3b
MEXIY pa3InuHbIMHU
KJaccaMu
YIJIEBOJIOPOJIOB

40

l"anorenonpounsBon
HbIE
YTJIEBO0POJIOB:
3IIEKTPOHHOE
CTpOEHHE; peakuu
3aMeleHus
rajioresa

41

JeiicTBue menoyei
Ha
raJOreHIPOU3BOIH
BIE.
Bsaumonetiictsue
JIUATAJIOT€HAIKaHOB
C MardueMm u
LIMHKOM

42

Cucremaruzanus u
000011eHrE 3HAHUI
0 pazzieny
"Yrnesonopoas!”

43

KoHnTtponpHas
paboTta o Teme
"Yrinesonopoasr”




44

[IpenenbHble
OJTHOATOMHBIE
CIUPTHI:
FOMOJIOTUYECKU I
psia, oomas
dbopmyna, cTpoeHue
MOJIEKYJI, ©30MEPHS,
HOMEHKJIATYpa,
KJaccuukanus,
¢buznueckue
CBOMCTBA

45

XnuMudeckne
CBOMCTBA
MpeETbHBIX
OJTHOATOMHBIX
CIIUPTOB

46

CnocoOnl
MONYYEHUS U
IIPUMEHEHUE
OJJHOATOMHBIX
CIIUPTOB

47

[IpocTsie a¢upsr:
HOMEHKJIaTypa u
nu3oMepus,
0COOEHHOCTH
(bU3UYECKUX U
XUMHYECKUX
CBOICTB

48

MHuoroaToMHEIE
CIIUPTHI:
STHJIEHTIUKOJIb U
TJIMIIEPHH, UX
(dbuzuveckue u
XUMHUYECKHUE
CBOMCTBaA

49

Cnoco0ObI
MOJTy4eHUS U
MIPUMEHEHHE
MHOT'OAQTOMHBIX
CIIUPTOB




50

@DEHOJI: CTpOEHUE
MOJIEKYJIBI,
¢busnyeckue
CBOICTBA.
TOKCMYHOCTH
(benoia

51

XuMHUYECKHe
CBOMCTBa eHOTA

52

CnocoObl
MONY4YEHUS U
IIPUMEHEHUE
(dbenona

53

[IpakTnueckas
pabota Ne 2.
Pemrenne
9KCIEPUMEHTAIbHBI
X 3a/1a4 10 TeMe
"CnupTsl U
(benopr"

54

CucreMaTuszanus 1
00001IeHre 3HAHNI
110 TEME

55

AJpaeruanl u
KETOHBI:
AIIEKTPOHHOE
CTPOCHHE
KapOOHUIBHOM
TPYIIIBI;
TOMOJIOTUYECKHE
psAIBI, 00IIast
dbopmyna, uzomepus
Y HOMEHKJIaTypa

56

Anpaeruanl u
KCTOHBI:
dbuzndeckue
CBOICTBa; peaKkiuu
MIPUCOCTUHEHHS

57

Peaknuu oxucnenus
Y KaUeCTBEHHbIE
peaxiuu




aAJIbACTUIOB U
KCTOHOB

58

CnocoOsl
IOJy4YECHHUS
AJIbACTUI0B U
KECTOHOB

59

OJIHOOCHOBHEIC
IIpeEIIbHEIE
KapOOHOBBIE
KHUCIIOTHI,
0COOEHHOCTH
CTPOECHUS UX
MOJICKYIT

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
¢buznueckue
CBOMCTBA

61

XuMudeckue
CBOMCTBA
MpeAeTbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62

OcobGenHocTH
CBOICTB
MYpaBbUHOMN
KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCJIOT

63

Ocobennoctu
CBOMCTB:
HeMpeenbHbIX U
apOMaTUYECKHUX
KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKapOOHOB
BIX KUCJOT.
[IpencraBurenu
BBICIIIHX




KapOOHOBBIX KUCIIOT

64

ITonsaTHE O
MIPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

65

Cnoco06st
MOJTyYCHUS U
MpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CnosxHble 3(upsl:
FOMOJIOTUYECKU I
psn, oOmas
dhopmyna, uzomepus
1 HOMEHKJIaTypa

67

du3nYecKue u
XUMHYECKHE
cBOICcTBa 3(hHpoB

68

Pemenue
pacuy€THBIX 3a/1a4:
10 ypaBHEHUIO
XUMUYECKON
peakuuu, Ha
ompenesIeHue
MOJIEKYJISIPHO M
hopmyIbl
OpPraHuYeCcKOro
BellleCTBa

69

[IpakTuueckas
pabota Ne 3.
Pewrenne
AKCMEPUMEHTAIbHBI
X 3a/1a4 10 TeMe
"KapO6oHoBbIe
KUCToThl. COXHbBIE

a¢upsr"

70

XKupsl: crpoenue,
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA
(ruapomnus)

71

Oco0eHHOCTH




CBONCTB KHUPOB,
COJIepIKaLIUX
OCTaTKH!
HEIIPEIEIIbHBIX
JKUPHBIX KHUCIIOT.
JKups! B npupone

72

Mb11a Kak coyiu
BBICIIIHX
KapOOHOBBIX
KHUCJIOT, X MOIOIIIEE
neiicteue. [lorsarme
0 CHHTETHYECKUX
MOOIIIUX CPEJICTBAX
(CMCO)

73

I'eneTndeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOAEPKAII]
X OPTraHUYECKHUX
BEIIECTB

74

Pacuaéter no
YpaBHEHUSM
XUMHYECKUX
peakuui

75

CucreMaTuszanus 1
000011eHNE 3HAHUI
10 TEME

76

O01mas
XapaKTepPUCTHKA
YIJICBOJIOB U
Kiaccuukanys
yIJIeBOIOB (MOHO-,
- U
MOJIMCAXaPHIbI )

77

MoHocaxapuibl:
dbuzndeckue
CBOWCTBA U
HaX0XJICHUE B
pHUpoJie

78

IIpumeHeHue
TJIIOKO3bI, €€




3Ha4YCHHE B
KU3ZHEACSITEIIbHOCTU
opranusma

79

Jucaxapu b
caxapo3a, MaJIbTO3a
H J1aKTO03a.
Haxoxnenne B
MpUpoJie U
MIPUMEHEHHE
JMcaxapuaoB

80

[Tonucaxapubr:
CTpOEeHHuEe
MaKpOMOJIEKYI,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

81

TTousttue 00
I/ICKYC CTBECHHBIX
BOJIOKHAX

82

Pemenne
pacyeTHBIX 3a7a4 Ha
ompeneseHue 1071
BBIXO/Ia TIPOTYKTa
peaKIuu OT
TEOPETHICCKH
BO3MOKHOI'O

83

Cucrematusanus u
000011eHNE 3HAHUI
o pasjerny

84

KonTposbHas
pabora 1o Teme
"Kucnopoaconepxa
1Me OpraHuYCCKUe
coequueHus"

85

AMMWHEL:
KIaccuguKanus,
CTpOEHUE MOJIEKY,
oOmas opmyna,
Hu30Mepusl,




HOMEHKJIATypa 1
¢buznyeckue
CBOMCTBA

86

XnuMudeckre
CBOMCTBA
anmudaTuaecKux
aMHHOB

87

AHUIUH: CTPOCHHUE
aHWJIMHA,
0COOEHHOCTHU
XUMHAYECKUX
CBOICTB aHMJIMHA

88

Crioco0sl
MOJTYYCHUS U
MIPUMCHCHHE
anupaTUIECKUX
aMUHOB

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U
n3oMepus,
dbuzmveckue
CBOMCTBA.
OtnenpHbBIe
MPEICTaBUTENH O~
aMUHOKHCJIOT

90

XuMudeckue
CBOMCTBA
aAMHHOKHCJIOT, X
OHOJIOrMYECKOE
3HAYEHHUE
aMHHOKHCJIOT.
CuHTE3 U THAPOJIN3
MENTHIOB

91

benku kak
MPUPOIHBIE
MOJIMMEDBI;
CTPYKTYpPBI OEIIKOB

92

XUMHYECKHE
CBOIicTBa OEIKOB

93

AzoTcoaepkaiue




TeTePOIUKITHUYCCKHIE
COCIMHEHUS.
Hyxknennosslie
KHMCJIOTEI: COCTaB,
CTPOCHHUE U
Ounosioruueckas
poJib

94

[IpakTnueckas
pabota Ne 4.
Pemenue
IKCIIEPUMEHTAIIbHBI
X 3a71a4 10 TeMe
"AzoTcoepkaniue
OpraHuYeCcKUe
coequueHus"

95

[TpakTrueckas
pabota Ne 5.
Pemenne
IKCIIEPUMEHTAIIbHBI
X 3aJ1a4 110 TeME
"Pacrio3HaBaHue
OPraHN4YeCKUX
coequHeHun"

96

KonTposbHas
pabora 1o Teme
"AzoTconepxainiue
OpraHUYeCKUe
coequHeHus"

97

OCHOBHBIC TIOHATHS
XHUMHHN
BBICOKOMO/JICKYJISAPH
bIX CoeI[I/IHCHI/Iﬁ u
MCTOAbI UX CHMHTC3a
—IIOJIUMCpU3alusd
U IIOJIMKOHACHCAIUA

98

IImacTmaccsl.
YTunuzanusa u
nepepaboTka
IIacTHKA

99

DnacToMepsl:




HaTypaJIbHbIA
CUHTETUYECKHE

Kayuyyku. Pe3una

Bosokna:
HaTypaJIbHBIE,

100 | cuHTETHUYECKHE.

[Tomumepsl
CIELIUAIBHOTO
Ha3HAYCHUS

HNCKYCCTBCHHBIC,

[IpakTrnueckas
pabota Ne 6.
Pemenue

101

IJIacTMAace 1
BOJIOKOH"

3KCHCpI/IMeHTaJ'II>HBI
X 3a7a4 [0 TEME
"Pacnno3HaBsanue

O06001IeHne

Lop | HM3YHeHHOrO

cucreMaTrusanusa

Marepuaia 1o TeMe
"BricokoMoneKysip
HEBIE coequHeHus"

OBIIEE

KOJIMYECTBO YACOB

I10 ITIPOT'PAMME

102 3

11 KIJACC

Ne
n/ | Tema ypoka
n

Koan4yecTBO 4acoB

Bcer| KoHTpoabH
0 ble padoThI

IIpakTnuec
KHe padoThl

Jlara
H3yYeH
us

JJIeKTPOHHBbIE
nudposbie
oOpa3oBarteJib
HbIe pecypchl

Atom. Coctas
ATOMHBIX SJED.
XUMHUYECKUN

3neMeHT. M130Tonbl

Crpoenue
ANEKTPOHHBIX




000JI0YEK aTOMOB,
KBaHTOBEIE YHCIa

Knaccudukarus
XUMHUYCCKUX
3JIEMEHTOB (s-, p-, d-,
f-anemeHTshI)

Pacnpenenenue
3JIEKTPOHOB 110
aTOMHBIM OpOUTAISIM

ONeKTpOHHBIE
KOH(puUrypauuu
aTOMOB JIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSIHUH

DIEKTPOHHBIE
KoH(purypauuu
HOHOB.
DIEeKTPOOTPULIATENBH
OCTh

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemenToB [I. 1.
MenneneeBa, CBSI3b C
COBPEMEHHOU
TEOpHUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUsI CBOICTB
XUMUYECKUX
3JIEMEHTOB U
o0pa3yemMbIX UMHU
IIPOCTBIX U CIOXKHBIX
BEILECTB 110 IpyIIaM
U NIEpUOAAM

Cucrematusanus u
000011eHrE 3HAHUI
110 TEME




10

Bunnl xumuueckoit
CBsI3H. MeXaHU3MEI
oOpa3oBaHus
KOBAJICHTHOM CBSI3H.
Boaoponnas cBsi3b.
MexMonexysspHbie
B3aUMO/ICIICTBHS

11

BanentHocTh 1
BaJICHTHEIC
BO3MOKHOCTH
atromoB. CB3b
ANEKTPOHHOU
CTPYKTYPBI MOJICKYII
¢ uX
T€OMETPUUECKUM
CTPOCHHEM

12

[IpencraBnenus o
KOMIIJICKCHBIX
COEIMHEHUAX: COCTAB
1 HOMEHKJIaTypa

13

BemectBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJIIPHOTO
cTpoeHus. Tumbl
KPUCTAITTUYECKUX
PEILIETOK U CBOMCTBA
BEIIECTB

14

Ilonsatue o
JUCTIEPCHBIX
CHCTEMaX.
[IpencraBnenue o
KOJUIOUIHBIX
pacTBopax

15

VcTuHHBIE pacTBOPHI:
HaCBIIIEHHbIE U
HEHaCBILEHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapatsl

16

CrniocoObI BeIpaXKeHUS
KOHIICHTpaluu




pacTBOpoOB

17

Pemenne 3amad ¢
HCIIOJIb30BaHUEM
MOHATHH ""MaccoBas
JIOJIL pACTBOPEHHOTO
BellecTna",
"MoJsipHas
KOHIIEHTparms"

18

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUIeCKUX
BEIIIECTB

19

Cucremarusanus 1
000011IeHNE 3HAHUI
10 TEME

20

KonTtponsHas pabora
no temaM "CtpoeHne
aToma.
[Tepuonnueckuii
3aKOH U
[Tepuoanueckas
CUCTEMAa XUMHUYECKUX
anemenToB []. 1.
Menneneena",
"CtpoeHnue
BEIIlECTBA.
MHuoroo6pasue
BenecTB"

21

Knaccuduxkanus
XUMHUYECKUX PEaKIU
B HCOPTaHUYECKOU U
OpPraHn4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MIpeBpaleHUs
SHEPTUU MpU
XUMHUYECKUX
peaxusax




22

TennoBbie 3 PeKTh
XUMHYECKUX
peaKuui.
TepMoxumuueckue
YpaBHEHUS

23

Breraucnenus mo
YpaBHEHUSM
XUMHUUYECKUX PEaKIINil
U TEPMOXUMHUYECKUM
YpaBHEHUSAM

24

CxopocTb
XUMHYECKOH
peakuuu, e€
3aBHCUMOCTD OT
Pa3TUIHBIX
(daktopos. Karanus u
KaTaJan3aToPbl

25

T'omMoreunsie u
reTepOreHHbIE
peakuuu

26

[IpakTnueckas
pabota Ne 1 o Teme
"Bnusinue
pa3IuyYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMHUYECKOH
peakuun"

27

OO6parumbie u
HEOoOpaTUMbIe
peaxiuu.
XHUMUYECKOE
paBHOBECHE

28

IIpakTrueckas
pabota Ne 2 o Teme
"Biusiaue
pa3IUYHBIX (PaKTOPOB
Ha IOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS"

29

QHGKTpOJ'H/ITI/ILIeCKaH




JIACCOIHAITHS.
CunbHble U cia0bie
AJICKTPOJIUTHI.
CreneHb
JIICCOIMAIIAN

30

Honnoe
IMPOU3BCIACHUC BOJBI.
Cpena BOAHBIX
pacTBOpOB.
BonopoiHbrit
nokazatens (pH)
pacTtBopa

31

I'maponus coiei.
Peaxiun,
MIPOTEKAOIINE B
pacTBopax
ANIEKTPOJIUTOB

32

[TpakTrueckas
pabota Ne 3 o Teme
"Xumuueckue
peakiuu B pacTBOpax
3IEKTPOJIUTOB"

33

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peaKIuu.
Baxwueitmme
OKHUCJIUTENH U
BOCCTaHOBHUTEIHN

34

MeTo JIeKTPOHHOTO
(?71eKTOHHO-
HOHHOTO) OaylaHca

35

DIeKTponaun3
pacTBOpOB U
pacIiaBOB BEILIECTB

36

Pemenue 3amau
Ppa3IUYHBIX TUIIOB

37

Pemenue 3amau
Pa3IMYHBIX TUIIOB

38

Cucrematuzanus U
000011eHNE 3HAHUI




10 TEME
"XUMHUECKHE
peakuun"

39

KontponsHas pabora
10 TeME
"XHUMHYECKHE
peakuun"

40

Ilonoxenue
HEMETAJJIOB B
[Tepuonueckon
CHCTEME XMMHYECKUX
anemenTtoB /1. W.
Menpeneena u
0COOEHHOCTH
CTPOCHHS UX aTOMOB.
dusnueckue
CBOMCTBA
HEMETAJIOB

41

Amnorponus
HEMETAJIJIOB (Ha
puUMepe KUCIopo/ia,
cepsl, hochopa u
yriiepojaa)

42

Bopopon:
MOJTydeHHUE,
(dbuzuveckue u
XUMHUYECKHE
cBoiicTBa. ['mapuabl

43

I"amorensr:
HaXOoXKIEHUE B
MIPUPO/IE, CIIOCOOBI
MOJTy4eHUs,
(dbuzuveckue u
XUMHUYECKUE
CBOMCTBaA

44

l'anorenoBogOpOBI.
Baxnernmme
KHUCJIOPOJACOAEPKALIMN
€ COCIMHEHUS
rajoreHoB




45

JlaGopaTopHsble U
MPOMBIIIUICHHBIC
CrocoOBI MOJTYYEHUS
raJlOTeHOB.
[Ipumenenne
rajJoreHoOB U UX
COCMHEHU N

46

[IpakTnueckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"T"anmorensr"

47

Kucnopon:
nabopaTopHbIe U
MIPOMBIIIIICHHBIE
CIOCOObI OJTY4YEeHHUS,
¢buznueckue u
XUMUYECKHE
cBoricTBa. O30H.
[Ipumenenue
KHCJIOPOJa U 030Ha

48

OKcunasl 1
TIEPOKCHUIBI

49

Pemrenue 3agau
Pa3IMYHBIX THIIOB

50

Cepa: HaxO0X/ICHUE B
MIPUPO/IE, CIIOCOOBI
MOJTyYCHHUS,
(dbuzuveckue u
XUMHYECKUE
CBOMCTBaA

51

CepoBogopon,
CyabGuIbI

52

Kucnopozacoaep:xai
1€ COCIMHEHMSI CEPBI.
OcobenHoctu
CBOMWCTB CEpHOM
KHCJIOTBI

53

IIpakTrueckas




pabora Ne 5.
Pemenue
AKCIIEPUMEHTATBLHBIX
3ana4 o teme "Cepa
u e€ coeuHeHUs"

54

A3OT: HAXO0XKJACHHUE B
MIPUPOJIC, CIIOCOOBI
MOJTy4eHUS,
¢buznueckue u
XHUMHYECKUE
CBOIicTBa. AMMHAK,
HUTPHJIBI

55

Kucnopoconepxang
€ COCAUHCHUA
azota. OcoO0eHHOCTH
CBOMCTB a30THOM
KHUCJIIOTBI

56

[Ipumenenue a3ora u
€ro COeIMHEHUI.
A3OTHBIC yIOOpEeHUSI

57

docdop:
HaX0XJICHUE B
MPUPO/IE, CIIOCOOBI
MOJTy4eHus,
(buzuveckue u
XUMHYECKHE
cBolicTBa. Dochupl
u pochun

58

Oxcunbl pocdopa,
hochopconepxarmme
kuciotel. Conu
(hochopHOI KUCTOTHI

59

IIpumenenue
dhocdopa u ero
COEIUHEHUM.
docdopHbIe
ynoopeHus

60

IIpakTrueckas
pabota Noe 6.
Pewrenne




3KCHCpI/IM€HTaJIBHBIX
3aja4 1o Teme "A30T
u pochop u ux
coeguHeHusa"

61

Yraepon:
HaX0XJICHUE B
IpUPOJE,
AJJIOTPOTIHBIE
MO (UKAITUY;
¢buznueckue u
XUMUYECKUE
CBOIICTBA,
MIPUMEHEHHE

62

Oxcup yrnepona(1l),
okcun yriepona(lV),
YrOJIbHAs! KUCIIOTA U
eé€ comu

63

Pemenue 3agau
pa3J'H/I‘—IHI)IX THUIIOB

64

Kpemnwii:
HaX0XJICHUE B
MPUPO/IE, CIIOCOOBI
MOJTy4eHus,
dbuznveckue u
XUMHYECKHE
CBOICTBa

65

Oxkcun kpemuaus(I1V),
KpEMHHEBasI KUCIIOTA,
CHJTUKATBI

66

IIpumenenue
KpPEMHHUS U €T0
coequHenuii. CTeko,
€ro MoJxy4eHue, BUbI
CTeKIIa

67

Pemenue 3amau
Ppa3IUYHBIX TUIIOB

68

Cucremaruzanus u
00001IeHNe 3HAHU I
110 TEME
"Hemertannsr"




69

KontponsHas pabora
o TeMe
"Hemerans!"

70

AHanu3 pe3ynbTaToB
KOHTPOJIbHOU
paboTHI, KOPPEKITHUS
OImMO0K

71

Ilonoxenue
METaJIJIOB B
[Tepuonueckon
CHCTEME XMMHYECKUX
DJIEMEHTOB.
Ocob6eHHOCTH
CTPOCHHUS
AIEKTPOHHBIX
000JI0YEK aTOMOB
METAJIJIOB

72

O6mme puznueckne
CBOICTBa METAJJIOB.
[Ipumenenne
METAaJIJIOB B OBITY U
TEXHUKE

73

CmiaBel METAJIIOB.
Koppo3zus merannos

74

Pemrenue 3agau
Pa3IMYHBIX THIIOB

75

DIIEKTPOXUMHUYECKU I
A HAPSIKEHU
MetaioB. O0mue
CHOCOOBI OTYYCHHS
METaJJIOB

76

Oowas
XapaKTepUCTHUKA
MeTauioB [A-rpynmnst
[Tepuoauueckoit
CHUCTEMBI
XUMHYECKHUX
anemMeHToB. Hatpuii u
KaJIU|: MOJIy4YeHHUE,
¢busnyeckue u




XUMHYECKHE
CBOIiCTBA,
MIPUMEHEHHE
MPOCTHIX BELIECTB U
UX COCIMHEHUH

77

OO6mas
XapaKTEePUCTHKA
metauioB ITA-
TPYIIIBI
[Tepuonueckon
CHCTEMBI
XUMHYECKUX
aJIeMEeHTOB. Marumii
¥ KaJIBITHH:
MOJIy4YEHHE,
¢buznueckue u
XUMHYECKUE
CBOMCTBA,
MIPUMEHEHHE
MPOCTHIX BEIIECTB U
HUX COEIUHEHUI

78

JKEcTKOoCTL BOALI U
CcrocoObI €€
YCTpaHECHHS

79

AIOMUHMI:
MOJTy4deHHE,
(buznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE

80

AMmdoTtepHbIe
CBOWMCTBA OKCHIA U
THJIPOKCHUIA
ATIOMUHUS,
THJIPOKCOKOMITIICKCHI
ATIOMHUHHUS, UX
MIPUMEHEHHE

81

Pemenue 3amau
Pa3IMYHBIX TUIIOB

82

IIpakTrueckas




pabota Ne 7.
Pemenne
AKCIIEPUMEHTATBLHBIX
3a7a4 10 TeEME
"MeTtannbl rJ1aBHBIX

noarpynm”

83

Obmas
XapaKTepUCTUKA
METaJJIOB TOOOYHBIX
noarpynn (b-rpymnm)
[Tepuoanueckoi
CHUCTEMBI
XUMUYECKUX
JJIEMEHTOB

84

duznueckue u
XUMHYECKHE
CBOWCTBA XpOMa U
€ro COCTUHEHUH, NX
MPUMEHEHHE

85

Baxwueitmme
COEIMHEHUS
Maprasiia.
[Tepmanranar kanusi,
€ro OKMCIUTENIbHEIC
CBOMCTBA

86

duznyeckue u
XUMHUYECKHE
CBOMCTBA JKeJe3a
€ro COeIUHEHU.
[Tonyuenue u
MPUMEHEHHUE CIIABOB
JKenesa

87

dusznueckue u
XUMHUYECKHE
CBOMCTBA MEIIH U €€
CO€OUHEHMH, UX
IIPUMEHEHHUE

88

duznueckue u
XUMHYECKHE
CBOMCTBA IMHKA U




€ro COCIUHEHUN, UX
IIPUMEHEHHE.
I'mApOKCOKOMILIEKCHI
LIMHKA

89

[IpakTnueckas
pabora Ne 8.
Pemenue
AKCIIEPUMEHTATBLHBIX
3a/1a4 1o TeMe
"MeTtasuibl TOOOYHBIX
noarpynm”

90

Pemenne 3amau
pa3J'II/I‘-IHI)IX THUIIOB

91

O06o00mmenue u
CHCTEMAaTHU3aLUS
HM3y4EHHOTO
Marepuaia 1o TeMe
"MeTamnsr"

92

KonTtponsHas paborta
no teme "Metamibe!"

93

AHanu3 pe3yabTaToB
KOHTPOJIbHOM
paboTHI, KOPPEKITUS
OIINO0K

94

Ponp xumMuu B
oOecrneyeHu
YCTOWYUBOTO
pa3BUTHUSA
YyeJIOBEYECTBA.
[TonsiTHE O HAYYHBIX
METOIax
HCCIEI0BaHUS
BEIIECTB

95

HayuHble nprHIHITBI
OpraHu3alum
XUMHUYECKOTO
MIPOM3BOICTBA.
[TpompbInuTeHHBIE
CrocoObl MOJTY4YEHUs
Ba)XHEHIIINX BEUIECTB




XuMu4eckoe
3arpsi3sHEHUE
OKPYKaroLIEn CpeJibl
Y €ro MOCJEACTBUS

96

XuMUs U 3J0pOBbE
YEJI0BEKA.

97 1
JlekapcTBeHHBIE

cpencTaa

Xnmug iy, Ponb
XUMHU B

98 oOecrneueHN 1
MHAIIEBON
0e301acHOCTH

Kocmernueckne n
napQpromepHbIe
cpeacTBa. beitoBas
XUMUSA

99

XuUMHS B
CTPOUTEIHCTBE.
Baxxueiimue
100 1
CTPOUTEIbHBIE U
KOHCTPYKIIMOHHbIE

MaTepHabl

XHUMHS B CETBCKOM
XO35ICTBE.

101 | Opranuueckue u 1
MUHEpaJIbHbIE
ynoOpeHus

Cucrematusanus u
102 | 0000uIeHNEe 3HAHUI 1

110 TEMC

OBIIEE KOJIMYECTBO
YACOB I10 102 4 8
I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA




METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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